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ABSTRACT

The average expected real internal rate of return at retirement to social

security old-age insurance for a
retiring between 1967 and 1970 is 14.8 percent. Wwhile not directly com-
parable, this rate is somewhat higher than that found in eariier studies.
Much of the difference between this rate and ecarlier ones is due to the
more compicte representation of workers with low earnings in a random
sample of actual =asc histories than in a representative individual |
approach. Workers with low carnings have substantially higher rates of
return than workers with high eainin

. In addition, therc is little
difference in the way various groups of people have fared under the
system after lifetime earnings, labor force participation, and expected
mertality have been accounted for.

a random sample of worker-only beneficiaries



NOTE

This is the fifth in a series of reports on the distribution of income,
taxes, and transfer payments in the population., Analyses in this series
focus on the following:

(1) short-term projections of the March Current Population Survey

.. (CPS)=-the principal data base currently available for analyses of
distribution of annual income--under alternative assumptions about
population growth and marriage rates;

(2} estimation of tax liabilities on the CPS;

(3) changes in the distribution of income as a result of changes in
the tax-transfer system;

(4) evaluations of the quality of income and demographic data, as
reported in the CPS;

(5) analyses of individual equity under the tax-transfer system.

The early studies in the series present analyses based on population and
income as reported in the CPS and do not incorporate corrections for
population undercounts, understatement of income, and other errors,

The projection and modeling work underlying the studies is an ongoing
project of the Division of Economic and Long-Range Studies, which is
headed by Dorothy S. Projector, and the methods used are under continuing
review and development. This series will report the methods and results
to policymakers and to research analysts.

Dorothy S. Projector, Daniel Radner, and Frederick Scheuren made helpful
suggestions and comments at various stages of the study. Research assist-
ance was provided by Suzanne Worth and the manuscript was prepared by
Joan Reynolds,

John J. Carroll
Assistant Commissioner for
Research and Statistics

October- 1976
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INTRODUCTION

This is the first in a projected series of studies of individual equity
under the social security program. This papefr presents an empirical
analysis of the real internal rate of return to the old age insurance
(OAI) portion of the old age, survivors, and disability insurance (0ASDI)
program for worker-only beneficiaries retiring between 1967 and 1970.
Section I reviews the analytical background for this study. The issues
concern alternative measures of individual equity and the empirical
approach to their measurement. The procedures used in five papers on the
subject by John Brittain (1972), Colin D. Campbell and Rosemary G. Canpbell
(1967), Henry Aaron (»974), Yung-Ping Chen and Kwang-wen Chu (1974), and
Ubadigbo Okonkwo (1975) are also described. Sections II and III describe
the basic method employed and the results. Our use of a random sample of
longitudinal microdata on actual earnings histories, the feature which
distinguishes our approach from previous studies, is also described.

The final section compares our results with those of other studies and
sets out plans for extension of the analysis.

I.  Background

A number of authors have been concerned with the empirical analysis of
individual equity under the social security program. They examined the
treatment of workers with characteristics such as race and age at entry
into the labor force. While these studies differ in detail, their basic
method of approach is similar, that is, to calculate measures of individual
equity for hypothetical case histories which are thought to be representa-
tive of the life-cycle experience of different individuals with given
characteristics. This method is the representative individual approach.
In contrast, we calculate measures of individual equity for a sample of
actual case histories. These measures are aggregated over the character-
istics of interest.

A. Measures of Individual Equity

Two measures of individual equity--the internal rate of return and the
cost-benefit ratio, are widely accepted. As defined here, the internal
of tax payments with the present value of expected benefits computed at
the date of retirement. Assuming that all taxes are paid and all
benefits are received on the first day of each year, then we may write
the following simplified expressions.



- 7+] (1)

and 17=1+1 (2)
V= z S;B, (1+R) '

1=17+1

where the time subscript, %, is set to one in the year of entry into

covered employment--the first year in which taxes were paid--and the time
subscript 7° is the index of the last year of covered employment. Also

A = accumulated value of tax payments,

T= tax payments in year %,

R = internal rate of return,
V = present value of expected benefits,

B;= benefit payments in year %, and
S%% probability of surviving from the year of retirement to year <,

Therefore, R is the interest rate for which A=V. If we add a time sub-
script, 7, to R, indicating that we are referring to the actual interest
rate in year 7, then the cost-benefit ratio is given as A/V. Clearly,
the relationship between the two measures is that the internal rate of
return is the interest rate (constant over time) which would yield a
.cost-benefit ratio of one,

The choice between the two measures is somewhat arbitrary; resting on

the significance of each measure's deficiencies relative to its intended
useé, The calculation of the cost-benefit ratio involves the arbitrary
selection of an interest rate or interest-rate series. For example,
Campbell and Campbell used.the rate of interest on series-E bonds for
1937 until 1963 and 4 percent thereafter. This represents the judgment
that the rate of interest on series-E bonds was the proper measure of the
opportunity cost of tax payments. It also embodies the judgment that

this opportunity cost was equal for each individual., Such an assumption
is difficult to defend if comparisons across income groups are to be

made, Brittain and Aaron partially avoid this problem by presenting
results for a number of different interest rates. Given an interest rate,
however, the cost-benefit ratio has the advantage of yielding quantitative
measures of the amount of the net transfer (V-4). This is not the case
for the internal rate of return. ' -



We (along with Brittain, Chen and Chu, and Okonkwo) have calculated in-
ternal rates of return., Two factors are involved in this decision.
First, the internal rate of return is the most useful way of presenting
the net result of the program's operation over the individual's lifetime
in a purely descriptive sense. Thus, readers concerned with comparing
the operation of the system to alternative sets of welfare criteria may
do so by relating the computed internal rates of return to their own judg-
ments as to the true opportunity cost of tax payments. Such comparisons
are valid in spite of the compulsory nature of the system. Even if one
completely rejects the notion of a contributory system, which suggests
recognition of a quid pro quo component of benefits, and views the opera-
tion of the system as a pure transfer, the rélative values of the rate
of return may be viewed as measures cf the net result of a tax-transfer
program which is separate from other taxes and transfers in the economy.

The second reason is computational efficiency. It is very costly to
calculate a large number of cost-benefit ratios (one set for each assumed
interest rate series) for a substantial number of individual case histories
Also, it is impossible to display the results in a meaningful way. The
internal rate of return is calculated only once for each individual.

B. The Rgprésengat;ygr;pg;yigua;iAppraagh

The IePIESéntatlve individual approach is the construction of life-cycle

" earnings and benefit profiles for hypothetical individuals differentiated
by a finite number of indentifiable characteristics. These life-cycle
patterns may be fairly simple as in Campbell and Campbell or more detailed
as in Aaron and Okonkwo.

Campbell and Campbell consider workers who began paying taxes in 1937 and
retired in 1967. The earnings levels in each year are fixed at the annual
maximum taxable base under the prevailing social security act. Alterna-

- tive cases considered are workers with three-fourths or one-half of this
base. Chen and Chu added the case of a worker with annual earnings equal
to the average earnings of all workers., Brittain used average earnings
but added a number of other cases where earnings, startir~ at various
levels, grew at different constant rates over time.

- Both Aaron and Okonkwo sought to take account of the relationship between
age and earnings. Okonkwo combined a time series of cross sections
derived from published census data on income for broad age groups in 1939,
1949, 1959, and 1969. Using this method, the 1939 earnings of a worker
aged 30 in that year was the average earnings of all workers aged 25-34
in 1939; the earnings for this hypothetical worker in 1949 was the average
over all workers aged 35-44 in 1949, Earnings in years between the censuses
were interpolated. Worker characteristics distinguished in each cross
SEQFiOﬁ (and therefore analyzed in the results) were age, race, education,
marital status and region of residence. 7
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In contrast to Okonkwo's use of a time series of cross sections, Aaron
relied on a single, more detailed cross section. His approach was to
estimate a regression equation (one for each of four sex-race subgroups)
for earnings from the 1967 Survey of Economic Opportunity. In each of

. the four equations, the logarithm of earnings was regressed on dummy
variables for six education levels and nine age groups (implying 54 dummy
variables), standard metropolitan statistical area (SMSA) or non-SMSA,
four regions of residence, union status and marital status. This pro-
cedure makes possible the construction of a large number of different
earnings profiles,

The calculation of the benefit stream is much simpler. Most authors
compute the benefit at the date of retirement using either the actual
benefit formula or a variant of the present formula extrapolated into

the future. The exception is Brittain who specifies a constant relation-
ship between average benefits and average earnings over time, This assump-
tion permits him to estimate the rates of return for future retirees
within the constraints of a closed system. That is, the tax rate to be
applied to earnings in each year is the rate necessary to finance benefits
on a pay=-as-you=go basis,

Another set of factors needed to compute the present value of expected
benefits is survivor probabilities. Brittain and Chen and Chu use the
official Social Security Administration age-sex specific survivor rates.
Campbell and Campbell use life expectancies from the Life Insurance Fact
Book. The Campbell and Campbell approach to the computation of V is not
exactly the same as that defined above although the qualitative results
are similar. They employ the annuity certain approach which does not
directly require survivor probabilities. Instead, the present value of
benefits is calculated for only a limited number of years into the future
equal to the worker's life expectancy at retirement. Chen and Chu also
employ this approach but use the method based on survivor probabilities
{life annuity approach) as well, Aaron and Okonkwo sought to introduce
differentials in survivor probabilities corresponding to the level of
disaggregation used in the construction of their Trepresentative earnings
profiles, Therefore, they applied .the differentials to U.S. 1ife table
survivor probabilities by sex, race, income, education, and marital status
as reported by Evelyn M, Kitagawa and Philip M. Hauser (1973).

C. The Individual Case History Approach

An alternative method for examining the treatment received by workers
with different characteristics is to calculate a measure of individual
equity for each person in a large sample of actual case histories. These
measures may then be aggregated over the set of characteristics of inter-
est. There are three advantages to this approach, First, no a prioni
assumptions about such characteristics as age of entry into covered
employment, continuity of employment, earnings levels and date of

12



‘Tet irement are necessary. Second, the results may be displayed as com-
"plete frequency distributions of the measure of individual equity rather
than a ingle mean (or median) value. In addition, the results may be
valuate the quality of the representative.individual approach.
s, comparisons of results between the two appraaches may uncover
,iam nmitted Eha:acterlst;cs lﬁCDIIECt a pP%QPi 5pec1f1cat13ns,

There ‘are dlsadvantages to the individual case history appr@ach. The
most obvious is the need for an adequate sample (described below) of
1nngltud1nal microdata. . Even this data base. is 1ncomplete since a full

: “history (including benefits as well as earnings) is only available
‘;after all benefits are paid on each worker's account. This means that the
“: sample’ would be restricted to the deceased. For the problem of calculat-
\g -the - present value of expected benefits at retirement, only completed
irnings histories are considered. Postretirement earnings are excluded
__(see SECtan II A belgw) so the necessary data are available.

e i B sic Method

This sectian describes the method used to calculate the internal rates
of .:return. It begins.with a description of the basic data file and the
sample selected for study. A method for identifying the OAI tax rate as
"a proportion of the total OASI tax rate is described and the actual com-
“putational procedure is presented.

“. . A, Study Sample

- Our study sample is drawn from the Social Security Administration's Con-
‘- tinuous Work History Sample (CWHS). 1/ The CWHS contains information

" drawn from a number of administrative data files maintained for the

_operation of ‘social security programs. The CWHS is a l-percent random

- sample of all nine digit social security numbers ever issued. The

. specified sample digits (the last four places of the social security

”fnumber) are the same each year so that longitudinal data are recorded

- for'each individual in the sample. A special 0.1l-percent subsample is
maintained which contains detailed annual taxable earnings information

from 1937 to date. The CWHS population covered 89.1 percent of the

.-.1abor force in 1967, the first year of the subsample. Although informa-

ﬂitlnn on total earnings is lacking, no other data base is available with

,fthls -degree of completeness over time.

“A. Rubin and Warren Buckler in The Lab&f Force: Mlgﬁgtiﬂﬂ EﬁfﬁlﬂgS;
..and Growth, (see reference).

5
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The data sample is restricted to worker-only beneficiaries 2/ (individuals
receiving benefits but with no dependents drawing benefits on that individ-
ual's account), This choice rests on the absence in the CWHS of the
earnlngs and demographic data needed to reconstruct the life-cycle earn-
ings patterns of couples. The sample population does, however, include

the majority of new retirees. In addition, we restrict ourselves to
workers retiring in the last 4 years (1967-1970) for which earnings data
are available. An individual is included in the sample if:

(1) sex, race, month, and iear of birth are known;

(2) benefit status changed from living, nonentitled (a living worker
not entitled to any social security benefits) to living, entitled
(living worker eutitled to old-age benefits) between January 1 of
the year of retirement and January 1 of the next year;

(3) the family benefit code in the year following retirement indicated
a worker-only beneficiary; and

(4) the benefit in the year following retirement was in current—payment

status,

TABLE 1.--Distribution of persons in the sample by sex, race, and year
of retirement

White Other races
Year of Total - 1
retirement
‘Men Women Men Women

Total.. 2,642 1,097 1,270 132 143
1967 c0sises - 651 264 319 33 35
1968, ....4.. 618 251 293 32 42
1969, .c00use 676 289 326 35 26
1970, 0 c0sses 697 293} ... 332 32 40

Because of the effect of the earnings test, the conditions listed above
have important implications for the inclusion in the sample and the
treatment of aged workers with earnings. Under the earnings test the

2/ A glossary of social security program terminolo ogy may be found
in the Annual Statistical Supplement to the Soeial Security Bulletin,

1974, 1 4
6



heneflt payable to otherwise entitled workers may be reduced if the
 ‘worker has current earnings. 3/ If an aged worker's currerit earnings
were sufficient to reduce his current benefit to zero in the year follow-
-"ing entitlement, then the worker was excluded from the sample because of
' the requirement that the benefit be in current-payment status. In
- addition, any reduction in a worker's banefit because of postretirement
earnings is ignored in computing the internal rate of return because of
_ the method adopted in this study (this relates to an assumption that the
real benefit amount remains constant throughout the retirement period)
(see pages 10 and 31),

I3

B. Historical Tax Rates

To analyze OAI a series of historical tax rates were constructed isolat-

- ing tax contributions for this program from survivors insurance (5I) and
dlsabillty insurance (DI). 4/ Our procedure is based on the fact that

" OASDI is essentially on an annual pay-as-you-go basis whereby current
fexpendltures are met by current tax revenues, and these revenues are
generated by a flat-rate tax (one for old—age and survivors insurance
(0ASI) and one for DI) applied to the taxable earnings base. We separate
0AI from OASI by decomposing the publlshed data on net program expendi-

_tures into component subprograms and assign these component amounts to
OAI or SI. An OAI annual tax rate series (see table 2) was then con-
structed by allocating a share of the OASI tax rate on the basis of the
proportion of total OASI expenditures accounted for by the component sub-
programs assigned to OAI. 1in some of these assignments analytical con-
siderations indicated departures from program definitions. However, '
disability benefits are classified as under present program definitions,
so that the historical DI legislated tax rates remain unchanged and do

~ not influence the OAI tax rate estimate,

In 3551gnlng the component subprograms, we interpret the OAI portion of
OASDI as saving for retirement and the SI and DI programs as term insur-
ance against the.risk of earnings loss due to worker death or disability
 prior to retirement., Thus, a rate of return may be associated with OAI,

" whereas SI and DI prlmarlly reflect current consumption of an insurance
_service, Under this interpretation the function of OAI benefits is to
“‘provide income to the worker's family unit after the worker reaches
retirement age, and the function of SI and DI benefits is to provide in-
come for the family unit during the period up to the worker's retirement

3/ The provisions of the earnings test are detailed in Soeial
Security Handbook, U.S. Department of Health, Education, and Welfare,
Social Security Administration, fifth edition, February, 1974.

4/ Analysis of the separation.of SI and DI tax contributions from
the total OASDI tax appears in Dean R. Leimer, '"Identifying Historical
O0AI, SI, and DI Tax Rates Under Alternative Program Definitions," (see
reference)

15
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TABLE 2.--Data for tax computation

Year

Wage and salary
tax rate, t

Self-employment
, tax rate, tg

Taxable
maximum,

Consumer price’

index, C

1937-...
1938-..
-1939-...
1940...
1941...
1942 ...
1943...
19%44...
1945...
1946+ .«
1947 ...
1548 ..
1949+
1950+
1951-..
1952:-.
1953...
1954...
1955...
1956...
1957...
1958...
-1959...
1960...
1961...
1962.,..
1963...
1964...
1565...
.1966...
1967...
1968 ...
1969..:
1970:..

OO0 0O OOOL OO

.0184
.0183
.0187
.0252
.0256
.0259
.0264
.0266
»0298
0364
.0363
.0383
.0446
.0446
0445
. 0462
0474
0447
.0492
.0483

10



~age if the worker's earnings are 1nterrupt?i by death or disability. We
,‘7fhaVB u;ed these fun:tlanal def;nltluns in ass;gning DASI camp@nentg to DAI
*‘_tax rate assoclated w1th currently cansumed SI and D prctectlon is cal-
;PCulated -As an example of the implications of these ‘functional defini-
..~ tions, consider the case of an aged widow of an insured worker who died
. after beccming entitled to uldsage béneflts, Under pregent program defl-

'afterﬂtha retlred,;nsured worker dles. uﬁder the functlnnal def;nltiens
- adopted here benefits to the aged widow of a retired worker are classified
as old-age benefits,

The problem of separating the SI and DI portions of the tax has been :
- . approached by other authors in a variety of ways. Campbell and Campbell -
2>~ . use an approach similar to ours in which the total tax is divided along
- functional lines., For example, both approaches interpret benefits to
surviving spouses of old-age decedents as OAI benefits, However, the
apprnaches d;ffer lﬁ that Campbell and Campbell 1ntérpret beneflts ta
;as sI beneflts, while such beneflts are ccn51dered as OAI benef;ts under
the definitio: s adopted here., Since approximately one-~third of those
- who start working in their early 20s do not live to age 65, Campbell and
' ,Campbell assume that two-thirds of the survivor benefits Pald to aged
widows are paid to widows of workers who live to retirement. The
remainder of survivor's benefits plus disability benefits are then
estimated to be 20 percent of total OASDI benefits. Campbell and Campbell
-implicitly assume that this percentage is constant over time and estimate
. the OAI tax rate as B0 percent of the OASDI tax rate. Since a constant
- proportion is assumed, this approach ignores changes in the relative
sizes of the-various programs over time. This approach also ignores
- trust fund receipt and expenditure flows other than cash bunefit payments.
- Okonkwo, who reports results for both the OASDI and OAI tax rates, uses
the Eﬂ-percent figure as well. However, his choice is ratlgnallzed on
" the basis of an "efficial" Social Securlty Administration estimate, 5/
Neither Aaron nor Chen and Chu state clearly the tax rate assumption used.
- In some tables, Aaron includes the expected survivor benefits to the
w7 .survivors of nonaged workers, but he uses the OASI tax -rate throughout,
. Chen-and Chu use the OASI tax rate but compute the cost-benefit ratios
-~ and rates of return for new entrants considering retirement benefits alone,
- 'The separation of SI and DI is not relevant to Brittain's analysis since
~~the tax rate for OAI is calculated each year as the tax rate required to
_ equate aggregate taxes and old-age retirement benefits under his economic
- . and demographic assumptions,

5/ See testimony by Robert J. Myers before the House Ways and Means
Committee, (see reference).
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€. “Caleulation of Internal Rates of Return

Referring to the definitions of the terms if equations (1) and (2) the
actual expression used to calculate the real internal rate of return is:

: 1° "
7\ o
ELCER YN PR (617 T J#

NPT A 25 B .
g (1#2)* 77 20 (3)
2=\ 2 i={"+1

wm% ‘

where
G% = Consumer Price Index in year i; and
1“7 = year in which retiree attains age 101,

, . B :

- For:computational simplicity, we assume that C.remains constant over

- time., -Since the real benefits of 1967 tc 1970 retirees have actually

. increased since their retirement dates, this assumption introduces a
- - downward bias in our estimates of R. 6/

- The calculation of annual tax payments is fairly straight forward once a
decision about the incidence of the employer share of the tax is made.
It is common if not universal to assume that the employer share is actual-
1y borne by the worker in the form cf lower wages. 7/ All of the authors
cited adopt this convention. The actual OAI tax rates used along with
other necessary data are ir table 2,

Using these data, taxes are computed from the CWHS annual earnings in-
formation according to the following scheme. For the years before 1951
(social security taxes were first collected in 1937), T;=t; W, where

: ti = combined employee-employer tax rate in year Z-and E% = taxable wages
in year 7. If wages exceeded the maximum taxable earnings base, M;; only
‘the employer's contribution is included for earnings above the base.
“Note that the tax rate used assumes 100 percent backward shifting of the
payroll tax. Therefore, the tax paid on wages above the base represents
the nonrefundable employer contribution. So,

T, =¢t, M, + (1/2)t. (W, - M.).
11 1 2

6/ The internal rate of return was calculated using Mueller's
iterative method as described in G. K. Kristiansen (1963), (see
reference). The actual computer routine used is RTMI from the I.B.M.
Seientific Subroutine Package.

7/ The most recent challenge to this assumption is by Martin S,
Feldstein (1974) who finds that the effect of the tax on capital forma-
tion and therefore worker productivity puts the issue in question
(see reference).



H'Between 1951 and 1954 three possibilities existed. First, if total earn-
ings, equal to wages (W) plus self-employment income (I), were less
than the earnings base (M), then
~ where tg; is the tax rate on self-employment income in year ¢. Second,
" if total earnings exceeded the earnings base but total wages did not,
-then taxes equaled the tax rate times wages plus the self-employment tax
rate times the difference between the base and wages; that is,

Ty= t; Wy + tgp (Mp=W;).

vFinally, if total wages exceeded the base, taxes equaled the tax rate

times the base plus one-half the tax rate times the difference between
.-wages and the base, So, o

After 1955, total wages were the sum of wages and farm wages. The com-
putation is then the same as for 1951-54.

Next, the individual's primary insurance amount (PIA) was computed on
the basis of his or her prior taxable earnings history. There are three
types of formulae which apply to the people in the sample: the usual
PIA formula applicable at the date of retirement, the 1967 old-start
formula, and the 1965 old-start pyocedure, We used the highest PIA
“calculated from the three formulae, consistent with prescnt program
provisions. 8/ :

._The monthly benefit of a worker-only beneficiary may differ from the PIA
for two reasons. First, the worker may have earnings above the level set
by the retirement test. The benefit would then be reduced. Also, the
worker may have retired before attaining age 65, causing an actuarial

reduction in the monthly benefit amount to be imposed. The first possi-

‘bility is not considered in this paper. "

A series of survivor probabilities is needed to calculate expected bene-

fits. We used a set of age-specific probabilities based on Social Security
Administration data (see Francisco Bayo (1972)). These rates, which are

8/ Under present law the PIA is computed using a table which lists
the PTA associated with each possible benefit base (average monthly earn-
ings or AME) as computed from the individual's prior taxable earnings
history. However, this PIA table can be closely approximated by a
formula relating the PIA as a function of the AME. For details of the
benefit computation jrocedure, see Social Security Handbook, U.S. Depart-
ment of Health, Education, and Welfare, Social Security Administration,
fifth edition, February 1974, sections 701-713,
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available disaggregated by sex and race, are shown in table 3, This
! level of disaggregation is between Campbell and Campbell's use of a single
“:'value of 14 years for life expectancy and the elaborate mortality differen-
. tials for sex, race, income and educational level, and marital status
- adopted by Aaron and Okonkwo. 9/

III. Results
‘The results are presented in two forms, First, the average internal rates
of return are displayed in tabular form. Then a regression analysis which
.seeks -to isolate the effects of various worker characteristics is described.
In both the tabular displays and the regression analysis individuals were
- classified according to a measure of their relative position in the
h;d;strlbut;an of lifetime earnings (para. A).

A, A Measure cf Llfetlme Earnlngg

For comparing rates of return for workers at various points in the distri-

bution of lifetime earnings, it is advantageous to represent an individual's
lifetime earnings stream before retirement by a single number. This

suggests that all of the factors distinguishing the earnings histories of

workers can be summarized meaningfully into a single measure. While far

- from perfect in this regard, the present value at retirement of each

worker's prior real earnings is one useful possibility. : -

The measure of lifetime earnings adopted was the accumulated value of
annual taxable real earnings, henceforth danoted by the mnemonic ACERN.
This number was computed as follows:

, (1) all earnings for each year are received by the worker on the first

day of that year and; ,
(2) no earnings are generated in the year of retirement or later. _
Under these assumptions, the present value of the worker's lifetime real

taxable earnings at the beginning of the year of retirement is:

= 'Z;ig o
_ L

F = Z ! 53;_ "Tr (1+Pj) c4]
i=1 & J=t '

where the time subscTipts Z and 7° are as in equation (1) and
~ E = accumulated value of lifetime taxable real earnings (ACERN),
W: = annual taxable earnings in year zé and
r; = appropriate annual interest rate in year J. 10/

9/ The prlmary source for disaggregated martallty dlfferentlals is
_ Kltagawa aﬁd Hauser (1973) (see reference)

basic data used is avallable from the authors on request



* [ABLE 3.--Survivor probabilities 1/

5 age

WEité

Other races

Men

Women

ﬁén

Women

Ezli!
63...
64 .
65.1.
66 ...
67 ...
ES&-;
'ﬁg;ig
70-..
71...
724
730
Theus
75:¢«.
76ses
77 <e-
784
79;--
8Qss-
C81lees
82.e0
. 83.s.
Bless
85:a-
86---
87:--
BBecs
BQ:--
90;;@
gliil
92,4
93...
94-;;
95...
96. - «
97!!-
98:-}
99-::
100. -«
101. .-

.97466
. 97244
.97003
.96742
.96528
.96207
.95882
.95549
.95201
,94833
.94440
.94018
.93560
.93061
.92518
.91929
.91289
.90593
.89836
.89018
.88131
.87172
.86144
.85043
.83865
.82610
.81276

.79861

.78389
.76880
.75358
.73865
.72419
.71002
.69570
.68189
.66897
.65743
. 64690
.63610

.98910
.98806
.98689
.98557
.98464
.98259
.98052
.97836
.97606
.97354
.97073
.96757
.96401
.96001
.95552
.95049
. 94485
.93855
.93154
.92381
.91532
.90605
.89597
.88507
.87334
.86086
84774

" .83414

.82005
.80551
.79050
.77522
.75987
.73031
.71678
.70438
.69313
.68316
.67395
.67395

.97301
.97073
.96823
.96558
.96148
.95772
.95397
.95024

.94650

.94268
.93870
.93451
.93004
.92527
.92022
.91488
.90925
.90326
.89690
.89015
.88309
.87574
,86803
.86000
.85183
.84357
.83502
.82626
.81773
.80995
.80329
.79782
.79349
.79020
.78780
.78578
.78296
.77940
77496
.76960

.98529
.98376
.98203
.98018
397737‘
.97464.
.97192
.96921
.96645
.96356
-96045
.95708
.95342
.94943
.94511
. 94049
.93557
.93042
.92504
.91941
.91353
.90733
.90078
.89376-
.88628
.87843
.87026
.86181
.85341
.84531
.83785
.83118
.82519
.81929
.81277
.80543
.79758
.78979
.78227
.77523

.1/ Probability of surviving from age Kk to age k+1.
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The percentage distribution of ACERN in the sample is shown in table 4.
ACERN is an indication of each individual's human wealth. it differs
om ‘the. sum of annual earnings.or a simple average of annual earnings ,

unity.cost of time. The choice of an appropriate opportunity cost
ime is subject to the same problems raised in computing cost-benefit

ng: vested as earned, the yield on government securities and the
“average return on equity shares likely represent the lower and upper
‘bounds ' of the appropriate-interest rate series. The histdricdl mean of
he nual arithmetic averages of the two rates .over the period 1937-69
has. arbitrarily been selected as the interest rate used to accumulate
lifetime earnings. Also, since earnings are to be deflated by the con-
sumer price index, the interest rate is converted to real terms.

Problems were encountered in applying even this simplified formulation

individual workers. A primary problem was the lack of complete data

individual earnings histories. The data file used in this anulysis,.
e 0.1 percent CWHS, contains information on ‘annual taxgble earnings

from '1937. However, the specifications of the taxable earnings base and

the

Allsarniﬁgg; One purpose of this analysis is to discern what effect past
-+ policy has had on this pattern. Hence, the use of accumulated taxable
.- earnings as a proxy for accumulated earnings is not completely satisfac-
. tory,

The 0.1 percent CWHS also contains information on annual estimated earn-

ings for each individual from 1956, 11/ However, this period represents
_.only a relatively short span in the Tatter portion of the working lives
. for ‘the cohorts considered in this analysis. Further, the statistical

hat each year's earnings are weighted by a factor which reflects the-

- Since our primary interest is the Present value of lifetime earn-

: théftypes_af earnings covered each year are policy variables which affect -
“the pattern of internal rates of return over the distribution of lifetime

properties of these estimates are unknown. 12/ Because of these deficien-

- cies, the measure of accumulated lifetime earnings employed in this analy-

- -sis is based on annual taxable earnings since 1937.
- -Another problem related to the longitudinal earnings data in the 0.1
- percent CWHS is that reported self-employed net income includes some
- component which is a return to capital rather than earnings. 13/ Hence,

- 11/ These are the so-called "Method II" estimates based on individ-
-~ ual quarterly wage data up to the taxable earnings base. For a descrip-
.- tien,
... Brployer Data File, Office of Research and Statistics, Social Security
. Administration, November 1071, . B
. 12/ Work is currently underway to determine how -good the Method II
estimates are by comparison with IRS data.
13/ There are other problems as well, For example, self-employed
- net income is not reported for workers who also have wage income equal
- to or exceeding the taxable earnings base.
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TABLE 4.--Percentage distribution of ACERN 1/ 2/

" ACERN (in thou-
. agnia)

Total

__White

Men

Women

0=18.6+vsceccecans
18!7!37!3§§iili§§!
37.4=55.9.cc00uees
56.0-74254000000es

 74.6-93.1..00c00en

93.2=111.7..vcvcss
111.8-130.3.0000ss
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167.6-186.1.000..
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223-4—241-9...n "
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1/ Totals may not add to 100 due to rounding.

Ey This table excludes 30 workers with no or very low earnings.
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mulated 1lifetime earnings messure is biased upward for workers
self-employment net income. Whether this alters the pattern of
ates of return over the distrilution of the lifetime earnings

)loyed depends on several factors, Social security tax rates

er fﬁr;sélf—employment,incgmg than for wage and salary earnings, 14/

ght be rationalized on two grounds: (1) the return to capital
of 'self-employment income: and (2) the extent to which the

~:share of the tax is not completely shifted backward to the

“In any case, it is highly unlikely that the ratio of the self-

yment tax rate to the employee tax rate has consistently compensated

these two factors, Consequently, the mix of self-employment and wage

' for each individual may alter the pattern of internal rates of

rnover the distribution of the lifetime earnings measure employed

this analysis. 1In an attempt to contrcl for this influence, an addi-

tional variable was introduced defined as the proportion of the lifetime

riings measure which reflects self-employment net income (SE/TX).

;';Tabqla:,Resﬁits

- ‘Since there is no simple and obvious way of displaying the results, a

~ detailed set of tabular arrays (see appendix) have been prepared which
..are: summarized in tables 5 and 6. These tables present average rates of
‘-return and average rates of return relative to the mean rate of return
for .the entire sample. The distribution of accumulated earnings for all
-persons in the sample is divided at the quartile points of $36,200,
*-$83,300, and $181,100. The results are reported for only 2,612 of the
--original 2,642 individuals in the sample, The remaining 30 persons had
Mo or very low taxable earnings so that their rates of return are infi-
. Dite or very large. These workers received benefits under provisions

“ of the law granting benefits to workers who would not otherwise be
..covered under OAI. For workers aged 72 before 1968, no quarters of cover-
 age, and therefore no taxable earnings, were required to qualify. After
1968, the number of quarters required was minimal., The numbers of these
- 'workers (referred to as special age-72 beneficiaries) have been indicated
:-where appropriate, The percentage distribution of the natural logarithm
-of the rate of return (ROFR) is presented in table 7.

~The results in tables 5 and 6 indicate a substantial reduction in rates
" of return.as accumulated earnings increase. For the full sample, the
average ‘rate of return for workers in the first (or lowest) earnings
quartile exceeded the mean by 70 percent. The average was about equal
to-the mean in the second quartile, and 24 percent and 43 percent below
~the mean in the third and fourth quartiles respectively, This result is

- 14/ The ratio of the OASI self-employment income tax rate to the
~combined employee-employer tax rate averaged about .747 over the period
*1951-74, ranging from a low of .707 in 1974 to a high of ,765 in 1968,
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TABLE 5.==Rates of retufn

- _ _ Yei Women
Age at retirenent and ALL coforts S I
aecumilated 1ifetine = -1 1 e | s : 0%
el | AL| e |l | 16 1) 16|00 W8 06

It
-
e

—l

R

1508

U

10,95

10,61

1

18,51

16,91

15.74

I@talggiiiii!l!!iiiii 14'50 =

1.9
16,21
10.74

Bizﬁ

26:30
16,48
1136

9.39

159

%40
15,56
10,66

8.4

__4.n

.4
14,92
1131

8.5

1.5

20,04
1371
10,52

1.%

10.9

20,61
1271
10,33

g.11

0.0

26,72
15,2
1169

gigé

1

28.93
14,57
1.13

9,31

16,13

26.31
14,03
11.29

5.09

153

23.18
14,0
11.33

9.1l

16,74

Totaliviissnronininds 1&!15 ;"-;

-.1lli!!!I!iEQE'!iliiilllix 21;74

. z;igi;iii!!!lilli'lliii!i 13i83
" 3i|illiiiilllii!!llliiill 1@!85
4;!!iii!éi!!!!illlii!llil Silo

134

21,16
13.81
10.46

7.9

1074

1.9
13.83
1.1

9.03

16,19

i

3.9
14,18
10.13
§.19

20,90
1436
147

§.14

10,86

18.87
13.47
10,27

1.7

10

19.18

12.48

10.13.
1.7

10,14

2.8
14,33
11.06

9,59

1.

22,45
14,30
11,37

9.01

18,9

21.65
13,46
1.2

Bigﬁ

15.6)

20.43
13,3
1105

.88

16,65

Licsssvsssnnninninnsneen: 27@34
Livveinnmnnivinsenssnn 16,64
P T 11.90
4;--;;sg;;i-ice--i!iEIIIH’ §.73

23,09
15.93
113
8,56

1.0

29.01
17.02
12,38

9377

3698

24,61
17.76
11.68

B.79

20.82
16,95
11.62

§.97

15,9

4,11
14,90
11.00

§.26

15.70

23.49
13.73
11,01

8.39

15,70

3155
17.68
12,9
100

RN

33.60
16:19
13.96
10.31

§2.45

29,40
lﬁi?l
1154

9.47

40.87

n%.

16,96
11,8
9.3

8.7

Tgtaliii!!i!i; ff{e- ;Q'Dé
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10,73

8.1

48,03
16.80
11.92
10.12

19.93

26404
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10.68

9.2

2.3
14,70
11,07

3.8

1.4
11,26
10,65

.64

2.4

R
9,04

52,40
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12,01
11,08

66,61
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13,66

9,9

52,0
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TABLE 6,==Relative rates of teturn

Age at retivenent and ALl ¢ohorts Hen Women
dccumulated lifetine e e : B e e - -
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' TABLE'7.--Percentage distribution of L0G (ROFR) 1/ 2/

Midpoint of White Other races

LOG(ROFR) ({interval for| Total —t— e T I —

ROFR (%) Men Women Men Women
1.63-1.82:5 5.60 - 0.1 0 0 0
1.83-2.02: 4 6.81 3.7 8.6 0 2.3 0
2.03-2.21:- 8.27 18.3 37.3 3.5 19.1 0
2,22-2.41.4 10.04 19.3 20.9 18.8 23.7 7.2
2.42-2.60-4 12.21 19.0 11.3 25.6 24.4 14.5
2.61-2.80.4 14.84 15.5 8.7 21.1 9.9 24.6
2.81-3.00.4 18.03 10.2 5.8 13.4 8.4 18.1
3.01-3.19.4 21.91 6.4 4.1 7.3 5.3 17.4
3.20-3.38.4 26.60 3.1 1.5 4.2 3.8 4.3
3.39-3.58.4 32.33 1.7 .8 2.2 2.3 4.3
3.59-3.77.4 39.29 .7 .5 .8 0 2.9
3.78-3.97.4 47.75 .6 .3 .6 .8 2.9
3.98~4.16.4 57.97 .4 .1 .7 0 .7
4.17-4.36-4 70.46 A 0 .7 0 1.4
4,.37-4.55.4 85.63 <2 .1 .3 0 0
4.56-4.75.4 104.06 W2 0 3 0 0
4.76=4.94-4 126.34 .1 0 .2 0 .7
4,95-5.14+4 153.55 - 0 .1 0 0
5.15=-5.33-4 186.61 —~— 0 .1 0 0
5.34 + =+4 226.78 .1 0 .1 0 .7

1/ ‘Tetals may not add to 100 due to fﬂundlng.
2/ This table excludes 30 workers with rates of return exceeding 500%.

- less than 0.1%.




consistent with what we belive to be the intent of the law, but the mecha-
nism used operationally, the concave relation between benefit amounts and
benefit bases, 15/ may imperfectly translate legislative intent into

actual outcomes. Therefore, at this stage our analysis is limited to the
purely positive aspects of measuring how the system treats various individ-
uals. We are not testing hypotheses here nor are we attempting to estab-
‘lish whether various groups of workers are treated "fairly" or "unfairly"
under the present benefit structure. 16/

The decline in rates of return with increases in accumulated earnings is
similar qualitatively across cohorts but the distribution has changed
somewhat. This is shown in table 8, where average rates of return by
accumulated earnings quartile are displayed as ratios to the overall sex-
retirement cohort specific mean (see appendix tables A-16 through A-23
for the basic data). Here we are concerned with the distribution of earn-
ings within the cohort so the accumulated taxable earnings quartiles are
also sex-cohort specific. Ceteris partbus, a narrowing of the difference
between each ratio and unity suggests that the distribution of rates of
return by lifetime taxable earnings has also narrowed. 17/ This appears
to be the case but the changes from 1967 to 1970 are small and lack uni-
formity from year to year,

A second obvious feature of the data displayed in the appendix tables is

the decline in the coefficients of variation between the successively
higher lifetime earnings quartiles, This relationship is illustrated

15/ The actual computation of benefit amounts is done in several
stages, First, a benefit base is computed for each worker entitled to
benefits, The benefit base is an unindexed average of each worker's
prior taxable earnings currently taken over a period of about 20 years,

A benefit amount for each worker is then determined from a table relating
benefit amounts to the benefit base. This table is divided into segments
such that increments to the benefit amount generally rise by less than
increments to the benefit base. Therefore, the average benefit rate (the
ratio of the benefit amount to the benefit base) falls as the benefit base
increases, In general, then, a concave relationship exists between the
benefit amount and the measure of prior earnings represented by the bene-
fit base. The benefit computation procedure is explained in the Soeial
Security Handbook, U.S. Department of Health, Education, and Welfare,
Social Security Administration, fifth edition, February 1974,

16/ For an analysis of the equity of alternate benefit structures,
see our paper, A Framework for Analyzing the Equity of the Social Security
Benefit Structure, (see reference). ' :

17/ Under the assumption that the relevant discount rate (which
reflects the opportunity cost of tax payments) does not vary by earnings
class, the movement of these ratios toward unity between successive cohorts
would imply that the system had a smaller relative redistributional impact
over time,
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T4BLE 3, ~Rates of retum relative to sex-cohort specific ¢

Men Women

Mccumilated 1ifetime
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. directly in table 9 below for the various sex and age at retirement groups.

We attribute this decline to the relationship between accumulated earnings
and benefit amounts. Suppose a worker has very low earnings. It is like-
ly that he qualifies for the minimum benefit. However, there are many

- earnings histories which qualifies an individual for the minimum, so a
great deal of variation is expected in the rates of return for workers

- with low benefit amounts and low accumulated earnings. On the other hand,
there is only one taxable earnings history (earnings at the maximum
taxable earnings base in each year) which qualifies a worker for the
maximum benefit. Thus less variation in lifetime earnings and rates of
return is expected within the highest earnings quartile. This explanation
is not meant to be rigorous but it does illustrate the potential import-
ance of examining the underlying distributions of lifetime earnings, rather
than relying on aggregate measures.

~ The most striking result of this analysis is the extremely high rates of
‘Teturn calculated for workers retiring after age 65 and with low earnings.
~As shown in tables 5 and 6, the average rates of return for this group are
very high, ranging up to 450 percent (for women retiring in 1968) of the
overall mean. Much of this is due to the inclusion of special age-72
beneficiaries - in the sample.

It may be that special age-72 benefits constitute a program provision
which is conceptually different from the basic intent of the OAI program.
That is, it might be argued that such benefits should not be viewed as
earnings replacement "earned" by the worker while employed but rather
as a pure transfer. However, similar arguments could be offered for the
minimum benefit provision or any transfer in excess of quid pro quo as
well, so these workers have not been excluded from the sample.

The actuarial reduction for early retirement is among the program provi-
sions which can be evaluated using our technique. For workers retiring
before age 65, the monthly benefit amount is reduced five-ninths of 1
percent for each month of entitlement before age 65. 18/ This reduction
- is intended to equate the total actuarial value of benefits received

~ regardless of age at retirement, If rates of return differ by age at
retirement, then either the actuarial reduction is too large or too small
in an ex post sense or the operation of some factor is not explicitly
accounted for. 19/ We examined the latter possibility. The columns of
tables 5 and 6 displaying relative rates of return by sex for all cohorts
combined indicate that the actuarial reduction may be too large. The
ratio of the average rate of return for workers retiring at age 65 to the
equivalent measures for workers retiring before age 65 is:

18/ As of 1970, there was no provision for increasing benefits for
late retirement. However, such a Provision is part of the current law.
19/ Note that we measure the effect of the reduction ex post, that
is, at the date of retirement rather than ex ante when the decision to
retire is being made.
22
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_fTEEEE 9. —Coefficients of variation (V) of average rate of return

Age at retirement and ‘311 - Hﬁﬂi i Wcmen

o accumulated llelEEmE V N@*\ber of| V Number of | V Number
earnings quarti cases cases cases

TOtALeasseaseesees | .84 2612 | .50 1225 .89 1387

lo..civienncnnenansnnes .84 653 .42 lel .90 492
2iciessnsnanosnasesanes .21 653 .22 210 .20 443
Beeesssensascsnsanasnas .17 653 .16 297 .16 356
Qecrenesanssssssnacanas .11 653 .10 557 .08 96

Age 62-64

Total....eeeceono. | .58 1764 | .51 758 .58 1006

N T T .56 478 .45 113 .59 365
2iiiacananssssancenaans .19 516 .21 163 .18 353
. Besesasessssvssnnananns .16 431 .18 194 14 237
é...ﬂ..._,...;,!;iii;;. 10 339 .09 288 .07 51

Totaleeeseesesnee. | .61 698 | .42 415 | .62 283

g 20 as 22 41 19 74

'Biﬂiiiii.i!'!i!!'iii!lggii -16 196 ’ i13 SD -17 106
‘vé’&j.iii!iiliil!-!iii!i! -lO 302 :Og 260 iQS 42

Totale.eeeseneeors |1.23 150 .54 52 |1.18 98

deveieennnenarenseaaass |1.05 90 .35 24 |1.03 66
2ueveereennnnnneseneeas | 022 22 24 6 20 16
Beveeeenessnonanaanesse | (18 26 10 13 21 13
N IS U S b A2 9 .09 3

SEUI‘IE table;iililillii A_l— A‘é‘?
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Accumulated lifetime
_earnings quartile Men Women

leiiiiioiiennnncass 1.091 1,324
2eceisnccncennnnsans 1,161 1,223
. 1.085 1.120
4 1.074 1.082

LR R R AL RN E N I N

Roughly correcting for differences in accumulated earnings, the average
rates of return are higher for workers retiring at age 65. This differ-
ence is greater for women than for men. Of course, much of this differ-
ence may be due to our use of survivor probabilities disaggregated only
by sex. In later work, we will further disaggregate these probabilities
to see if any other unintended effects are empirically important,

Another interesting result is the apparent decline in rates of return by
cohort, In table 6 it is shown that the relative rate of return for all
men declines from .89 in 1967 to .72 in 1970; for women this decline is
from 1.30 to 1.06. The pattern of this change does not, however, remain
constant when the data are disaggregated by earnings. Therefore, a number
of factors may have combined to generate the aggregate result as demon-
strated below.

C. Regression Results

We would like to isolate the effect of particular indentifiable worker
characteristics on the rate of return. Regression analysis is a statisti-
cal technique which can be used to identify the partial effect of each
particular worker characteristic on the rate of return while holding all
other worker characteristics constant. Therefore, we computed the regres-
sion of the rate of return on variables for sex, race, age at retirement
and year of retirement as well as the labor force experience variables for
accumulated lifetime taxable earnings, the proportion of accumulated
lifetime taxable earnings from self-employment, age at entry into covered
employment, and number of years in covered employment., Tables 10 and 11
describe these variables. The variables for sex, race, age at retirement,
and year of retirement are dummy variables taking the value one for an
individual when the characteristic is true and zero otherwise.

The choice of a functional form was based on the evidence shown on chart
1." Here, the natural logarithm of the rate of return (ln ROFR) is plotted
against the natural logarithm of lifetime accumulated taxable earnings
(In ACERN). Since this relation is approximately linear (and the relation
between ROFR and ACERN is not) we adopted the following specification for
the relation between the rate of return for the 7t individual and the
explanatory variables:

12

LnROFR; = agtar InACERN; + X aj ¥, (5)
J=2



TARLE 10.—Reqression of rate of return, definitions of variables

Variable Description

Miisgiéiiiiégii

SEz{iii-;jlgiji

m;ijii!iii--iiii

AGE 66-71.....

AGE 724.......

Sgiiigjii

Sgii!!;;’i

7Di,g-lii;;

Accumulated value of lifetime taxable earnings
(in thousands) :

Dunmy variable for sex: 0 for man, 1 for woman

Dunty variable for race: 0 for white, 1 for other
than white

Dumy variable for age at retirement: 1 for age

62=64, 0 otherwise

=

Dunmy variable for age at retirement: 1 for age

66=71, 0 otherwise
for age at retirement: 1 for age
otherwise

Dunny variable
72 or over, O

Dunmy, variable for year of retirement: 1 for 1968,

0 otherwise

Dumy variable for year of retirement: 1 for 1969,

0 otherwise
1 for

pumy variable for year of retirement: 1970,
.0 otherwise ‘

Age at entry into covered employment: age in first

year of nonzero covered earnings

Service length: mumber of years with nonzero
covered earning

Self-employment taxable income as a proportion of
total taxable earnings; i.e., ratio of accumulated
value of self-employment taxable earnings to
3CERN 1/

1/ This ratio reflects only the portion of self-employment net income

which is taxable.

For example, suppose a worker's wages and salaries

were $7,000 and his self-employment income were $6,000 in a year with

a maximm taxable earnings base of $10,000. Then only $3,000 of his
self-employment net income would be counted when camputing SE/TX.
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36



TABLE 11,

of variables

~—Regression of rate

of return, sumary statistics

Variable

variation

. In(ACERN).......
o SEXeoeiniinnnnn.
. AGE 62-64.......
. AGE 66-71.......

,H?zikﬂi!iilii

mssi?i!!ii!!

-0.272

1.66

2.78
173
-816
-838
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where the X%j are the other explanatory variables listed in table 10.
Using this form, @ is the partial derivative of the natural log of ROFR
with respect to the natural log of ACERN, and since

5 In ROFR = 9 ROFR . ACERN ,

3 in ACERN 9 ACERN ROFR

an estimate of @; is an estimate of the percentage change in the rate of
return with respect to a given percentage change in accumulated lifetime
taxable earnings, holding all other explanatory variables constant. The
interpretation of the coefficients of the dummy variables can be seen
from the following simplified example. Let Iny, = atb z; where y is
some dependent variable and @ is a dummy variable taking the value one
if a particular characteristic (female, for example) is true for the ith
individual. Suppose the characteristic is not true for individual m and
it is true for individual =.

Then

; and

Il
R

In y,,
1, = <+ D -
Iny, =a- b ,
Therefore,
o omrog@t > and
¥, = atD ; therefore

- Y a+tb a=b
1 = 7§ g ~-1.

bk
s
|3

]

)

Thus, the proportional change in y when the characteristic holds (x=1)
compared with the value of y when the characteristic does not hold (z=0)
is & - 1. The expression for the percentage change in the dependent
variable when a summy variable changes can be simplified further using
the fact that for anv small number 2z, In(l+z)=z. This implies that

1+az=e , SO

=

z=e -1 .
The estimated reg:-ession coefficients of the dummy variables (gj) are all
small, so the estimated aj (7 = 2,...,9) Tepresent the expected value of

the percentage difference in the rate of return for each characteristic

[a)]



holding all other factors constant, 20/ For the continuous variables AGEENT,
SERLEN and SE/TX the estimated coefficients represent the partial deriva-
tive of the natural logarithm of ROFR with respect to the levels of the
variables. For example, since

%o = 8 1n ROFR ,
00 7 SATEENT

40 times the mean of AGEENT is the estimated percentage change in ROFR
with respect to a given percentage change in AGEENT evaluated at the mean
of AGEENT., 21/

The results of the regression analysis appear in table 12, Before dis-
cussing these results note that two statistical problems, multicollineari-
ty among the labor force experience variables (ACERN, AGEENT, SERLEN and
SE/TX) and heteroscedasticity, were evident in the data. At present,
there is no way to deal with the multicollinearity, but it is expected
to be less of a problem in future analysis of more diverse data bases.,
In any case, the present sample was large enough so that useful results
were obtained. Also, a correction for heteroscedasticity was investigated,
but since the transformation used did not alter the parameter estimates
significantly it is not reported.
The interpretation of most of the coefficients in the regression is

: straightforward, Looking at the dummy variables, women can be expected

to have a rate of return 8.76 percent higher than men (this is 8.76
percent, not 8.76 percentage points)., Since earnings and other factors

are being held constant, this difference is primarily due to differences

in survivor probabilities, Differences in these probabilities by race

are smaller than the differences by sex, and the sign of the difference
changes at age 82 for men (see table 3). That is, the probability of
surviving from age 81 to age 82 is higher for white men than for all

other men, but the differential reverses at higher ages. Thus, controlling

20/ Actually, 100 a; is the percentage change.

21/ The ratio of the percentage change in the dependent variable
to the percentage change in an independent variable is referred to as
an elasticity. '
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TABLE 12.--Regression of rate of return, regression results

Elasticity at

Variable Coefficient |t] meah

-.278 66.2 O

-
5

. 2(! ﬂii‘ii;!i!;l;i!i 50876 15-7 ——
35 mii!iliii!!lilg E-Dlgg 2;25 m———
4. AGE 62-64......... - =.0453 7.53 ——

5; AEE 66371iii!!i§§! _-0396 E-lg ——

6. AGE 72+...ucccunns .439 19.8 —
7. CHRT 6B.cescccccss . 0227 3.20 v
8. CHRT 69...cccvvnnn -.0176 2.53
9. CHRT 70ccccesannss -.00474 .68 M
10. AGEENT..svcecnsace .0244 53.4 .907
11. SERLEN..ccossansss .00558 10.1 .114

125 nglfxiiiliiﬁ!iiii! ilSD, 16(7 lOlE

E;!i!igii!l!iiii!! !960 =—— @—%

SiE!E!g;iii;;;-.ig ;125 ——— —
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- for other variables, we expected the effect of the other than white
- variable to be small, as is the case. 22/

..The coefficients of the age at retirement variables are interesting
because they are all negative. This suggests that given earnings, and
‘other ‘factors held constant, a worker receives the highest rate of return
- by retiring at age 65. Two factors contribute to this result, First,

ex post the actuarial reduction for early retirement given the survivor

probabilities is too large 23/ and the lack of an actuarial increase for
late retirement reduces a worker's rate of return substantially. if he

- retires after age 65. These results are obtained holding accumulated

earnings and other labor force variables constant; thus, when we intro-

"duce more elaborate differentials in survivor probabilities at a later

date, the aggregate results are not expected to change,

u

22/ The negative sign of the other than white variable is explained
by the differentials in the probability of survival from retirement to

~ some advanced age. For women these probabilities are always higher for

whites than for other races. Note that if 8, is the probability of
surviving from age k to age k+1 then the probability of surviving from
age k to age k+t is

For men, these probabilities are lower for whites after about age 90 but
the contribution of benefits at age 90 and above to the present value of
expected benefits at retirement is very small. For example, the present
value of the average annual benefit ($1,047) at age 90 with an average
rate of return (14.8 percent) for other than white man is only 7 cents

~ higher than for a 'ite man.

23/ -This can ve shown directly by comparing the present values of
expected benefits for two workers differing ounly by age at retirement.

- We have done this for white male workers with a PIA of $1,000 per year

and an average rate of return (14.8 percent). The present value of
expected benefits for the worker retiring at age 62 is substantially
lower than that for the worker retiring at age 65. This helps explain
the regression result. However, the actuarial reduction specified by
the law, must be computed exr ante, The proper ex ante comparison is
between the expected present value of the early retirement benefit and
the age 65 benefit calculated at the date of early retirement using an
appropriate market discount rate rather than the internal rate of return.
Thus, the actuarial computation includes the probability of surviving to
age 65 while the regression result does not.
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he results for the year of Tretirement dummy variables are mixed with

all three coefficients small. Workers retiring in 1968 had rates of
return 2.27 percent higher and those retiring in 1969 1.76 percent lower
han 1967 Tetirees; the 1970 cohort was treated about the same as the

967 cohort, While the later cohorts in the sample generally faced higher
‘0ASDI ‘tax rates, the marginal benefit rates in the benefit forinula were
also increased, Thus, the interaction of these factors apparently results
“very ‘small retirement cohort effects, controlling for changes in the
underlying distribution of worker characteristics. This result is sensi-
““tive to ‘our assumption that the real benefit is fixed at retirement which
. is rot historically accurate. Later, annual benefit recomputations will
_bé“added to our analysis and we expect this to indicate a more favorable
_treatment for the earlier retirement cohorts in the sample.

The continuous variables measuring the effects of employment and earnings
‘are important factors in determining rates of return, The elasticity of
‘the rate of return with respect to lifetime accumulated taxable earnings
" (ACERN) ‘i$ estimated at ,278. This result is consistent with the results
in tables 5 and 6 and suggests that expected rates of return %o the 0AI
portion of the system vary substantially over earning groups. For example,
‘the regression results suggest that a white man retiring at age 65 in
71967 with neither self-employment earnings nor dependent's benefits but

working continuously in covered employment and with mean accumulated earn-
'ings of $114,200 has an expected real rate of return-of 11,1 percent.
‘This compares with expected rates of return of 17.7 and 9.4 percent for
-~ similar individuals with accumulated earnings one standard deviation below
. and above the mean, respectively.

‘'We-also estimate that with earnings and other factors held constant, age
. .at entry into covered employment (AGEENT) 1 year later increases the
"natural iogarithm of the rate of return by more than 2 percent., This
... translates into an estimated elasticity of the rate of return with respect
 to age at entry equal to .91 percent at the mean of AGEENT. This result
. supports the notion that workers who enter the labor force later, (that
is, those who stay in school longer) receive higher rates of return, hold-
__ing other factors (including taxable earnings) constant. Two cases are
_illustrated in chart 2 where accumulated earnings are equal (A + B = C
"+ D+ D'), year and age at retirement are equal, and the rnumber of years
‘with nongero earmings (SERLEN) are equal, 24/ Case 2 represents an
“individual with more schooling who enters the labor force later but soon

- 24/ The areas under the curves in the bottom graph equal ACERN for

* the two workers, For these areas to be equal, the accumulated value of

* the first year's earnings for the early entrant (A) plus the accumulated
‘value of the difference between the early entrant's earnings and the later

entrant's earnings while the early entrant's earnings were higher (B) must

equal the sum of areas C, D, and D', Area C represents the value of the
later entrant's earnings while the early entrant leaves covered employment.

Note that for SERLEN to be equal for both cases an area like C must exist.

C 3
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ceives a higher wage than individual 1, According to the regression

‘esults, individual 2 receives a higher rate of return than individual 1.

~This is only an illustration of how the necessary cases look (equal

iccumulated earnings, same year of retirement, same length of service

it different age at entry) and may not be an appropriate description of

.actual behavior, ' For example, workers with higher education levels also
tend to retire at later ages, and the results suggest that this factor
ecreases the expected rate of return.- ' :

Another resul%, which is simply explained, is that the rate of return in-
reases with the proportion of income from self-employment (SE/TX). This

is due.to our assumption of 100 percent backward shifting of the employer's
shiare of the social security tax; the effective tax rate on self-employment
taxable. income is then lower, by assumption, than that on wages and salaries.

Finally, the partial effect of an increase in the number of years with
nongero earnings (SERLEN) is small and positive. Several factors interact
‘to.make the expected sign of this ‘coefficient uncertain. One factor is
‘the method used to compute the benefit amount. For most individuals,

only. earnings after 1951 are eligible for averaging in computing the bene-
. fit'base; the 5 lowest years of earnings after 1951 are excluded in the

- computation. If the ages of entry and retirement and total earnings after
1951 were held constant, then workers with fewer service years over the

. -same period must have higher average taxable earnings per year of positive
- earnings than workers with more service years, Since the lowest 5 years

of earnings after 1951 are excluded in the base computation, the workers

- with less service length in this case might be expected to have higher
benefit bases and benefit levels. 1In the regressions, however, accumulated
‘earnings after 1937 rather than total earnings after 1951 are held constant.
Thus, the time period over which ACERN is calculated differs from the

time period employed in the benefit base computation, and in computing
ACERN for each worker earnings are weighted according to when they occurred.
In addition, the tax rate on taxable earnings increased substantially

. over the period. The combination of these factors makes the expected sign
.~ of the SERLEN variable uncertain. For the individuals in the sample, the

.- estimated coefficient is positive and quite small, although significantly
different from zero. As the number of years included in the benefit base
computation increases for future retirees, however, the size and/or sign

of the coefficient may change. 25/

IV. Conclusions

OQur results suggest that for individual retirees the old-age insurance
“portion of the social security program is progressive with respect to
lifetime earnings. This is apparent from both the tabular summaries and

7 gg/ Under present law, the base computation period for retirees is
scheduled to increase each year until reaching a maximum of 35 years in
1991.
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the regression results where the relation between the internal rate of
return and the accumulated value of lifetime taxable real earnings (our
crude measure of human wealth) is negative. This contradicts other results
that the system has a net regressive character over individual life cycles.

A. Comparisons with Other Studies

Since other authors used earnings profiles derived from the representative
individual approach this section begins with an appraisal of that method.
Therefore, we have constructed three hypothetical case histories based on
assumptions commonly employed in the representative individual approach,
using our technique to calculate the internal rates of return associated
with these particular earnings histories. Our hypothetical workers are
men retiring at age 65 in 1970 with continuous covered employment after
1937. The rate of return for a worker with taxable earnings at the tax-
able maximum in each year is 8.46 percent, for a worker with earnings

~ equal to the median earnings of all male workers in each year the rate

of return is 9.15 percent, and for a worker with low earnings the rate

of return is 10.95 percent. There is no consensus as to the proper
representative low wage worker so we have adopted an approach similar to
that used by the Social Security Administration, Office of the Actuary. 26/
In each year, the low wage income is in the same proportion to median Egs
earnings as is the earnings of a full-time worker earning the federal
minimum wage in some base year (1972). These results may be compared with
the rates of return for the 116 men retiring at -age 65 in 1970 in our
sample. The relevant information is summarized in table 13.

The hypothetical case histories are fairly representative in one sense

but they are very misleading if they are intended to characterize the
distribution of rates of return. The sense in which the hypothetical case
histories are accurate is.that the accumulated lifetime earnings calculated
for the high, medium, and low wage workers are at the appropriate points

(97th, 49th, and 18th percentile respectively) in the distribution of
ACERN. However, since the majority of men retiring in- 1970 did so before
the age of 65, and since their ACERN's are lower than the age 65 retirees,
the hypothetical case histories overstate the earnings experience of all
men retiring in the given year. In addition, the closeness with which
the medium wage history matches the median of the distribution of ACERN
may be a fortuitous accident which will not hold up in the future as the
effects of changes in the demographic composition of the labor force

are felt, . In other words, this result should not be interpreted as

a validation of the representative i»dividual approach when the concern
is with tracing the median of the earnings distribution.

26/ See the Actuarial Note by Rettig and Nichols (1973), (sce
reference).
33
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ABLﬁ'iéii-Ratés of return for actual and hypothetical case histories of
men retiring at age 65 in 1970

e Number of | Average rate
Workers ] - o
: cases of return

Accumulated lifetime
earnings (quartile) 1/

Tgtali!iii!!i!iiliii! 115 1Di14
Lttt it et e, 29 15.06

z-}igigig-gii-iig-i;-iiggiiggii-gig 29 9-29
BiiiiliéiiéEliiiiiliiii!jiliiiili! 29 8538

4ii!i§i§i!!éfl?l!iléléil!illiiilii ! 29 7;84

Accumulated lifetime

earnings (percantile)é/
113.21 (18) — 10.95
342,22 (97) N <46

+.. 1/ Quartiles and percentiles are for the distribution of these 116 workers,
not the full sample,

See table A-11 for the results for the whole cohort.

Median wage and salary earnings of all men in each year. Earnings
above the taxable maximum are estimated. See Soctal Security Bulletin,
Annual Statistical Supplement, 1973, table 39,
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, ,threerhypgthetlaal case histories do a very poor job of characteriz-
ing. ‘the distribution of rates of return. Since the goal of most studies
using’ this ‘approach is to analyze the redistributional character of the
system, this is a serious failing., As with accumulated earnings, the
ate. ﬂf ‘return for the medium worker is close to that of an actual worker
t ian:  ACERN but this rate of return, ‘9, 15, is below the average rate
of return. (10 14).. In addition, the rate of return for the hypothetical
gh age wcrkér is somewhat high while that for the low-wage worker is
much’ too:low. Therefore, comparisons of these three representative case
ies lead to the conclusion that- the net operation of the system was
substantlally less progressive than it actually has been.

In fact, using statistically derived earnings profiles, Henry Aaron finds
_that the progressivity of the retirement benefit formula is fully offset
by dlfferential mortality rates. The resolution of the apparent conflict
- Between our Tesults and Aaron's-may rest on two factors. First, Aaron
“used.differentials in m@rtality rates which are less aggregative than ours.
Because of the characteristics of data base, we are limited to differen-

.. tials by age, race, and sex while Aaron has been able to consider the
-effects of education, income, marital status, and other factors. Although
we cannot. discuss the extent to which education and income specific mortal-
'[1ty differentials would alter our results, we can compare the results by
- aggregate race and sex groups. For these groups, our estimates of the
~relative dlfferences in rates of return appear to be somewhat smaller

than Aaron's. :

(,'The second reason to expect Aaron's results to indicate less progression
" than ours is the treatment of unemployment and labor force participation

1n the calculatlon of representatlve earnlngs proflles_ If low wage

aut Df covered employment more frequently than hlgh wage workers, the;r

-actual average earnlngs will be.smaller than that calculated from the

. representative earnings profile based on a- single cross section. With
~lower average earnings they would receive a higher relative benefit

'P(beﬁeflt amount divided by average earnings) and a higher rate of return.

" Aaron also concludes.that 'variations in age at entry into the labor force
"~ associated with differences in educational attainment reinforce these
-effects (effects of differential mortality rates)." This is consistent
-;ew1th our result that later entry into covered employment tends to raise

" the rate of return. However, the relation between age of entry and educa-
“tional attainment is not clear, since many highly educated workers are
- .employed at least part time during their education. This relation is being
a?1HVE5t;gated Also, if more highly educated workers postpone retirement,

. our. results indicate that their rateg of return will be lower, ceteris

': par1bus.
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Far only relative rates of return have been compared. It is also

Tmative. to consider the absolute magnitudes of the rate of return

/ed by others for recent retirees. Chen and Chu find rates of return

r 1974 retirees with annual earnings at the taxable maximum or with
1ings .equal to the average for all workers to be 6.1 and 7.3 percent
pectively. The average rates of return for all workers in the sample

' rcent while the average for high wage workers (in the fourth

f the ACERN distribution) is 8.4 percent. Therefore, it appears

and Chu understate the true rate of return. Part of this is due

eir-failure to exclude the survivors insurance portion of the tax

nt. -~ Also, since taxes have risen rapidly since the late 1960's,

return for 1974 retirees may be lower than for persons retiring

1967 and 1970. This may also contribute to the lower rates of

.reported by Okonkwo. For single white men living outside the south

th 8, 12, or 16 or more years of schooling, Okonkwo found rates of
of 7.3, 7.1, and 6.7 percent .respectively by assuming no real’

wth in retirement benefits., '

e feel that this paper demonstrates the comparative advantage of using
‘actual case histories in analyzing the social security old-age insurance
‘program. Unfortunately, the data base used is not rich enough to shed
light on many of -the questions of current interest. Also, the degree to
‘which the use of analytically superior methods of deriving hypothetical
case histories, such as those employed by Aaron, would attenuate our
- criticism of the representative individual approach can not be evaluated
“with the data available. 'However, richer data bases may enable us to
- .both test the more sophisticated representative individual approach and

' provide estimates of the rates of return earned by workers disaggregated
~ by a more complete set of individual characteristics.
- A data base derived from the Current Population Survey and internal social
“security program data is now available. 27/ This file may permit us to
+ replicate the results of Aaron and Okonkwo for disaggregated economic and
© demographic characteristics using fairly complete earnings histories.
~In.particular, information on the education and marital status of retirees
-'should permit the application of mortality rates differentiated by these
- characteristics., We also hope to take advantage of new research seeking
' to adjust existing mortality rates for census undercount and age misre-
. porting. :

A significant advantage of the new data base should be that the earnings
~ récords of members of the same family may be linked together. Therefore,
~‘'the treatment of single and married workers as well as the treatment of.

27/ For a brief description of these files see F. J. Scheuren and
B. Tyler, '"Matched Current Population Survey and Social Security Data
Bases," Publie Data Use, vol, 3, July 1975.
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families with working or nonworking wives may be compared. These data
j“may'alsc serve as the basis for expanding our analysis to include the
-~ current insurance value of survivors and disability coverage. In addition, .

_,s;nCQ this data base contains total rather than covered earnings data
“(for a single year only) we may be able to analyge the effect of the social
securlty system on the distribution of total earnings. One example of
_the importance of this is to measure the significance of such unintended
“net transfers as the high rates of return earned by workers in uncovered

',A employmént who become entitled to benefits through secondary Dr pnstre-

“tirement emplDyment.

Flnally, the analysis must be extended to future retirees. We acknowledge
that our estimate of the absolute level of the rate of return is not
appllcable in the future. This rests on several factors: (1) future
economic and demographic patterns will affect the ability and willingness
of the working population to provide transfers to the retired and (2)
since nearly all workers are now covered, there are no further opportuni-
tiés far additiaﬁal tsx revenues resulting from increases in coversge.

retirees dld 50 thexr rates of return,may be 1ower, &gtgrzs Paribus.
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APPENDIX A

Detailed Tabular Results




TABLE A-1.--Average internal rates of return, full sample

Rate of return Benefit amount
~~Age -at- retirement- and- Number - . o
““accumulated lifetime of T ]
earnings quartile cases Mean | Standard | Mean |Standard
CES deviation] . deviation

.|1/2,612 14.80 12.441$1,074] $436

‘oud 1/653 25,22 21.07| 602 159
Cieenen 653 14.40 3.03] 910 274

ceiees 653 11,19 1.85] 1,228] 313
Ceeissesisaaeeeiias 653 8.41 .90} 1,557 236

_ Age 62-64
TOtalieseesernrensens.| 1,764 14.15 8.25 933 361

EE T P 478 21.74 12.13 sssl 117
' e erereteresacerasans 516 13.83 2.67 832 203

et eeerreeneranannanae 431 10.85 1.73] 1,102 262

B tre s aree et nanas 339 8.10 .82 1,403 193

Age 65
TOEALs e v v vnvnsrnrnnens 698 13.19 g.o1] 1,453] 379
e eeareeten et rereaas 85 27.34 14.57) 7771 205
e eeererten et ean it 115 16.64 3.30] 1,199] 304

K 196 11.90 1.89] 1,481 244
T 302 8-73 i85 1‘721. 148

Age 66 and over

TGtgll!!!!llil!!i!iiii é/lED SOiGE 36!83 971 450

leveseorovecnssennencanans 1/90 41.73 43.79 671 166
Cearrserresaetreserasanss .22 15.98 3.58{ 1,230 332
. 1 26 11.33 1.99| 1,418 313
G raserersesaraieaesianans 12 8.89 1.27] 1,779 164

'l/r Excludes 30 special age-72 beneficiaries.




TABLE A-2,-~Average internal rates of return, men !

" /-.Age at retirement and
./..accumulated lifetime
.. earnings quartile

Number
of
. gases

Rate of return,

Benefit amount

Mean

Standard
deviation

Mean

Standard

deviation

Tﬁtal----ig;:g;:ig;-;i
liliilllli,iliiiiiiljjliii!
leliégiiii;!iiii:iiiii:é!
3iiéillll!liili§§i!DiiiiDiﬂl

4-llililii!ii!i!illiéllii?

Age 62-64

.Tatali!!ldliiiiiiiiiii

lie-ig;iiuiiia!iii;e’!ij;!;

Zi;!ii-in!iii;-iil!i!;!!-i

.BliiFiiiii!liniiiiiéi!iiﬁl
4(!!ii!q:éniig!iil(g;-!!!i

lliiillié?!iiliiiiéi!!éi!!
2---:-!illii;g;!!ijilliiii-
3n-i|i;i§ii,,i§,'!i!Si;lni!jii

4!Iiii§i§§!éiiii--iniiiii!

Age 66 and over

Tﬂtal---;ii!éisiiniugg
1§§iiiilll...lll!!§i!§§Sii
Z-Q-lliiii:--n;:cigiii;--i
3!ii!§i!liiii!i!éii-iiiiié

l‘gilli::ii!’iii;!g!iii-!lli

1/1,225

1761
210

- 297

557

758

113
163
194
288

415

24
41
90

260

1/52

1024
6
13

9

-14.22

13.81

11.67
21.93

10.74
8.24

11.82
21.16

10.46
7.94

10.74

23.09
15.95
11.34

8.56

17.00

24.41
13.79
10.73

8.41

5.87 8

9.21
3.18
1.76

.81

6.04

9.56
2.96
1.84

.73

4.47

7.86
3.47
1.50

.75

9.19

8.54
3.35
1.09

1,775

1,244

589
905
1,249
1,559

1,089

552
841
1,135
1,408

1,066

661
987
1,358

$428

150
253
307
232

371

119
191
268
193

164
316
249
144

491

195
291
305
187

1/ Excludes four special age-72 beneficlaries.
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5ViAELE AﬂSi——Avefgée inter:s =5 of return, women

e Co Rate of return Benefit amount
7 Age at retirement and Number L S .
- accumulated lifetime of B
- . .earnings quartile cases Mean| Standard] Mean | Standard
L deviation deviation

_ All ages
Total.eeesssossisseanns !Lﬂ,387 17.57 15.65 5924 $386

"lji!!-lilii!llili-ililiil' 3J492 26;30 ZBAED SO, ;62

2t emesnnsensssansroossnns 443 14.48 .95 914 284
: Bjil!iéi-lg‘i'!'l!!-ii!!gi 356 lliSE 1-35 1’21 317

aiinéigiéiiégjijiijiiig!il 96 9i39 76 1‘540 254

Tﬂtalli;!!éi!!iiiiiii 1’066 15:9@ 9;20 BlE 305

giiiidiiiiiiii!iiinniilnni 353 l3i85 2352 827 ZQS
SnlgnigoiiélooIiiéii;!!iii 237 11:17 1;57 1,07; 254
51 1,37:

1§in|a;|iiiliii§§:-wwiiiwi 365 21;91 12;83 553 117
bevesssosnosansossnsnnanas 51 9.03 .66 g 195

Age 65

Total.:eocvnvarannnnss 283 16.79 10.36 } 1,374 195

Jeevuvnssosncesossssnsnnas 6l 25.01 16.23 813 209
zi!ijiéii'?éiii!!lii!!!i!i ?4 l?iDz ’3?17 1‘228 295
2 e E 106 12.38 2.06 | 1,483 241
Beivesessssssnonsonnscanes 42 9.77 .62 | 1,724 173

Age 66 and over
Total.cevoasssnnacsnsss _];/98 35-98 43a59 920 42@

156
306
322

90

Y B V1 48.03 49.48
7 I 1) 16.80 3.40
PO 13 11.92 2.51
4ii§il!iiiﬂ!l!!'!!ii!!lj!l 3 10?32 !92

-

et ot
[ ]

‘,_.‘
~y Pl O
WO B e

;] Excludes 26 special age-72 beneficiaries.
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TABLE A-4.-—Average internal rates of return, white men

— —T—
Rate of return Benefit amount
Age at retirement and Number
accumulated lifetime of

earnings quartile cases Meanl Standard| Mean| Standard
deviation deviation

=3
‘O‘
t
o
=

1/1,094  |11.46 [ 5.76 71,273 $416

| R 2 1/ 22.32 9.58 602 158
Zuiennn. ceed T173 14.57 3.31 922| 259

e . 273 10.79 1.80 {1,250] 309
524 8.22 .80 1,559 234

Total..eeernnsnnsnnnns 670 11.53 5.85 [1,118]| 360

leciciviosusennvansessnnas 83 21.39 9,98 565] 129
2iieaiiicictianntsnreseens 135 14,11 3.09 855 197
e 181 10.51 1.87 |1,138| 269
bevriieaiiiiiiiranieeiinaes 271 7.92 73 ]1,406; 193

Total...sovcersnsnrnnss 387 10.66 4.46 1,563] 334

1l.. tersressecessannans 21 23.24 8.10 678) 159
2ttt ittt aaas 36 16.18 3.56 |1,160f 309
K 82 11.41 1.54 }1,491] 248
4 tevestisserrannan 248 8.54 .75 11,721] 145

Tﬂtal-ﬁjiggéiiijiiiiil: 1737 18063 9.98 1’034 493
1!iiiiig;iiggg:n!:i!;g!i!; yzo 2552l 9-06 678 210
ZO;Qgigii-ggigiig’-;:!gigii 2 16084 5;15 1@163 541
Biiiiiﬂ!!iii!iéiii!iijiiii lo 10'86 1!20 11314 314
4ii§ii?i§D!Qiii!!!iiiiiiil 5 8-58 1522 1!850 102

1/ Excludes three speclal age-72 beneficiaries.




TABLE A-5.--Average internal rates of return, men other than white

Rate of return Benefit amount
Age at retirement and Number 477 _
accumulated lifetime of
earnings quartile ~ cases Mean| Standard Mean | Standard
deviation deviation
Total.cecssssssennsssns 1131 13.39 6.42 (51,006 5448
L. iiiisissnsnesnsssnnnns 1/ 37 20.62 7.84 543 110
2 issesssssasssssasssaisas 37 12,59 1.77 827 209
K 24 10.17 .95 1,234 300
4ii§§II!!§!IliII!IIiIIQil! 33 Sisl IBZ 1,561 216
Totaleeeeeossoransanse 88 13.96 7.02 862 375
1IiIi§!§iii§i!i!Eiliiéﬁ;t:»:! 30 20!51 SI43 518 SD
Egiiii!ii.i...éi.!.ii!-'!! ES 12.33 li64 775 145
. 13 9.87 1.08 1,094 275
4i!!!l'!!!.DD'!DE!!!!‘,‘!'D 17 8524 i?D 13432 195
Age 65
Total..eeeessassscascsses 28 11.81 4.66 1,387 397
1. iiieianssnss esesense 3 22.03 7.18 741 220
2eictsassssnns srseessns . 5 14.31 2.33 1,058 387
3i. - & ¥ & & ¥ ¥ & & & = @ ® om & & & 8 8 10-62 iéS 13357 245
4liiii & & & @ L] #* % 3 & & & 12 8'99 i83 1;704 1@4
Age 66 and over
Totale.iecsssosscascass 1/15 12.96 5.20 1,144 494
1i L] B & E B B R B EE Z A EE ST ERE SR ‘l/ 4 20-41 3-55 581 61
2 sesesaveressestraaenan 4 12.26 .68 899 112
K PR crssmesecrresen s . 3 10.30 .53 1,505 267
by eiiisnssassssssssscasss 4 8.21 .70 1,680 241

i/ Eiciﬁﬁééﬁgﬁémépecial age-72 bénéfiéié}fgri

56
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TABLE A-6.-~Average internal rates of return, white women

Rate of return Benefit amount
Age at retirement and Number
accumulated lifetiwes of
earnings quartile cases Mean] Standard | Mean | Standard
deviation Heviation

Total.vevvenennnnen §1/1,249 17.03 14.40 $937] $389

Licerivienierennanennnnnnd 1741 25,79 | 22,20 | 607 169
Zijiﬂliﬂﬂiii.iii!!iQiiiiil 405 léié? Zigs 908 288
Siii.ii.iiiiii@iﬂi!!i!ii!i;; 338 11‘56 1!85 1’206 317
4

® B E B F & F R NS R R E G EF N 94 9;38 -76 1,538 256

Total,vseevrnaninnnnal 913 15.44 8.37 825 307
liiiiii!!!i!!li!!l.iiiiill 311 zligo l !86 561 122
2t s s s 326 13.79 A 8221 208
K 226 11.18 .59 1 1,072 257
4iiii-!!!.!!!!i!!i...ii!i! 50 9502 !66 13369 193

Lol % 0 ]

TctalIilii!illliiii.ii 261 16i59 lDI27 1’335 3?7

50 29.96 | ° 16.68 838 221
it ccassa sty 69 17.11 3.20 | 1,241 297
K 101 12,39 2.08 | 1,486 241

éiijéiiiiIii!iiiii!iliii!l é,‘l 9!75 léz 1;724 l?s

Total..vovvuveesennaad 1/75 34.93 42.30 917 424

| S T V23 1 49.05 47.38 664 160
Ziieiv ettt aneanan] 10 18.27 3.54 1 1,411 295
 F 21 11.81 2.57| 1,398 262

be it ’3 10.32 .92 1,793 90
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TABLE A-7.--Average internal rates of return, women other than white

Rate of return Benefit amount
Age at retirement and Number _ .
accumulated lifetime of
earnings quartile cases Mean| Standard | Mean | Standard
deviation deviation
All ages
Total..oeeeesasancrans 1/138 22,45 23.72 $803 $333
levivesonnannsssssaans .eed 1/80 28.92 29.47 599 123
2 isscersatenrnirssntananny 38 14.67 2.99 952 238
I 18 11.54 1.57 } 1,304y 320
Gyervsnnsasnrrsssnssecnnns 2 9.85 .73 1 1,671 46
Age 62-64
Total...ooeeooncons J 93 20.40 14.43 728 273
R 54 25,44 17.09 548 87
2 iian s asas sraeeesd 27 14.54 3.35 8884 206
P 11 11.07 1.21 | 1,138 165
byveessronnnanaanns seeaned 1 9.33 0 |1,63§ 0
Age 65
Total.s.eerrvssrosnand 22 19.19 11.31 988 367
livieiosnnnosssonsnnsannnd 11 24.72 13.87 708 0
2 iaresasasar st es s 5 15.77 2.71 | 1,038 201
K 2 5 12.18 1.75 | 1,420 239
Y 1 10.37 0 | 1,704 0
Age 66 and over

Total..vovevssesesassd 1/23 33.89 48.43 932 417
Liveeiesevasssansonnansasd 1/15 44.55 57.74 706 142
Y 6 14,35 .82 | 1,178 285
K T 2 12,50 2.95 |} 1,917 326
by i it 0 0 0 0 0

T/ Excludes five special age-72 beneficiaries.
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TABLE A-8.--Avarage internal rates of return, men, 1967 cohort

Rate of return

Benefit amount

Age at retirement and Number
accumulated lifetime of
earnings quartile cases Mean| Standard | Mean | Standard
deviation deviation

Totaleosoiesnnranenass| 1/294 13.18 8.17 |s1,124 $402
1..., A I 74 24.40 11.92 537 142
2t esiisesenansasanannns 43 15.56 3.41 993 293
L tarraaas 71 10.66 1,69 1,1571 296
égiiii-l.E!éiiiiiiiiiiiiii 122 aiéa 565 1!429 188

Total..eoevseonnncees 182 13.27 8.64 980 341
1! 2 2N ) a & * & * L] & 3 @ » 40 23.99 l‘?—.?é 512 128
2ttt aa st 30 14,78 2,97 880 215
31 * & 4 % ® & ® & ® @ # 8 & ¥ & 3 8 & ¥ & &% & B 47 10!23 1563 l’DlB 228
éiliiiiiiiiiiiiiiiiii lllll 65 8.19 54 1,29@ 145

Age 65

Total..:vovss eerasaan 97 11.97 5.88 | 1,440 308
1glllnli!§!!§3 iiiiii ® & B & & & 9 24!61 9!3@ 561 206
2 lllllllllllll % & & & & & & & & F & & ,12 l7l76 3167 13288 277
a;;ggg.giii!i;!iiéii:;!,il! ED 11-68 1538 l,éég 192
by esicasa st 56 8.79 .62 1 1,590 62

Age 66 and over

Total..ovvessovenanaed 1715 19.93 11.66 829 406
losescoesarsosnasnnssseeesd 1/ 9 26.04 11.48 528 0
2:;:&-::-:-;;; llllllllll * & - l 12!67 D 95@ O
. . 4 10.68 .91 1,314 198
éiiiiiiiiii.. lllllllll * - 1 9‘24 D 1,467 O

1/ Excludes three special age-72 bemeficiaries.
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TABLE A-9,--Average internal rates of return, men, 1968 cohort

Rate of return Benefit amount
Age at retirement and Number -
accumulated lifetime of - _

earnings quartile cases Mean] Standard | Mean | Standard
deviation Heviation

All ages
Tﬁtalgiiginpig;iiiiigg 283 12;14 5-29 $1,252 $406

leceoinnnennnenonnnnsnnnss 30 21.14 9.05 6071 169
2Iil§l!|lgiiié-i!jg!!liiii 68 léigz 3:12 930 255

3-:-l:ljiiiiiiij!u;oiii.ji 7D lli51 2;12 1’331 266
4il!§i!lillliiéiiiiiiilili 115 8!54 EBS 1,562 zls

Age 62-64
Total..vuvneennnnnnnns 176 12.52 5.85 | 1,085 351

llilll-iilil!l;!illiijié;: 23 20;9@ lOilg 558 101
2ll!§!§jl!:ill;lliiigégio: 54 14!56 2i95 872 210

3i§!§i!|liiiiiiiji!g!!llii 39 11;47 2-36 1;210 238
élliliﬁiiil!!!!llliiii!i!i Eo Si14 i7D 1,397 165

Age 65
Tgtall!!lii,iijlllll!l! 93 10!85 3i33 13597 264

2 20.82 4.99 789 196
3 10 16.95 3.26 | 1,194 280
. 27 11.62 1.85 | 1,519 198
Beueesnsnesnsonnensseennsn 54 8.97 76 | 1,741 91

Tataliiiii!l!ljiiiilil 14 15i97 6617

P
L]
L
.
-
°
.
L]
-
-
»
-
-
L]
.

L]
Ll |
—
~
~
o
O = L
0 o
P00 o

4iiilill!liiillli!lllliii!




TABLE A=10.=Average internal rates of

return, men,

1969 cohort

Benefit amount

Age at retirement and Number _ _
accumulated lifetime of
earnings quartile cases Mean] St- ‘aan | Standard
deviavic. deviation
All ages
TOEALarveneereensnensd 1/323 10.95 4.80 (81,244 s403
l!, R4 8 F RS ® 5 % 5 s a8 Eed e #/41 2@;04 6!24 599 136
2 cier sttt anas 45 13.71 3.11 87y 228
3illi-l!!illlllll!!! llllll ~ 82 loi52 lIES 1’245 307
4‘!!-@.@iiiili!!!i.!iii.ii 1155 7i96 i78 1!517 208
Age 62-64
Totaleseeeoosnnannnnns 198 10,99 4.46 | 1,103 352
) R sesrsessssasees 28 18.87 4.22 568 129
Zesirrrssnnsings ceasssesan 35 13,47 3.28 811 170
B T 52 10.27 1.85 ) 1,15% 283
biviiirtrrnansarinnnanns ven 83 7.73 70 | 1,370 154
Age 65
Total..... ceeieearesas 109 10,17 4,04 | 1,510 332
liiieiin ittt ananonanns 6 21,11 9.64 621 68
2.iﬂlliiiiiiiiiiii lllllllll 9 14!9D 2‘1-4 1!094 306
K fes 26 11.00 1.13 |} 1,404 259
By eenreenernianennensenns 68 8.26 .79 | 1,689 108
Age 66 and over
Tatall L] L L B & % & 3w @ 1/16: 15!70 gi37 1‘143 514
ljj lllll & % & & % & B B B B & B @& L] ] _;]i/7 23‘82 8!84 7@5 167
zii * * L] # 8 &8 & & & 3 3 2 B BB B SN o 1 11!26 D ?811 D
K 4 10.65 1.20] 1,42 454
4 ¥ 5 5 & B ¥ EG L ] & = % & & 4 8 § & 5 & & & 4 7‘64 iég 1!71, 148

1/ Excludes one special age-72 beneficiary.
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TABLE A-11,--Average internal rates of return, %ﬁng 1970 cohort

Rate of return Benefit amount
Age at retirement and Number — . , . B}
accumulated lifetime of - ] o

earnings quartile cases Mean | Standard| Mean | Standard
deviation deviatien

All ages
TOtaleseueeenarennnnna 325 10.61 4.30 |$1,35d $464

654 136
83d 214
1,264 335
1,694 225

1ggnii-g--g-ig;;igig;;i-g; 32 20;61
2;-;-:;iiii!i-iggg-iiighi- 54 12i71
3... Cessssassrasansans 74 10.33

4j!i-gi;iigiggi;!iiiji;-ii 165 Sgll

O e ALY

Ll N
00 L LY o

Total.euiiuvsunnnnnnnsn 202 10.70 4.11 | 1,174 407

Lt iiiiiiisiiiniiinn., 22 19.18 5.47 601 86
ittt ittt iaaa 44 12.48 2.15 791 157
K 56 10.13 1.30 | 1,170 278
bttt ittt 80 7.79 .82 ) 1,550 197

Total..veeveennsncanns 116 10.14 4,14 1,646 396

| P 7 23.49 5.52 744 152
2t s s nssnssananassssnonenan 10 13,73 3.19 974 351
Bt eeeeenenenn 17 11.01 1.19 | 1,544 341

4‘iiiiii!!ii;l!!iil!iii!!i 82 8!39 i54 1!825 155

Age 66 and over

15.72 8.29 | 1,428 613

haY

Total..ieernennnnsncnns

3 24,34 3.10 7991 229
2t e eraeneaa, 0 ) 0 Q 0
< 1 9.94 0 1,713 0
et teaeaea 3 9.04 1.15 1,95% 33
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TABLE A-12.--Average internal rates of return, women, 1967 cohort

Rate of return Benefit amount
Age at retirement and Number B o B o
accumulated lifetime of '

earnings quartile cases Mean | Standard| Mean Standard
deviation deviation

Totalesssesesesannnass| 1/344 19.25 13.97 §84€: 5370

g!iii!!illlliil!!iii!llii! 106 15!29 3§4D 907 298
K TR R Y 67 11.69 1.61 1,131 305
4l§!§iiiii!iii§il & & % ® B R 8§ 8 8 21 9!94 i67 1’497 246

leveaseassasarsasssrasssssl 1/150 26.72 18.29 584] 189

Total..ceavsssssneanss 237 17.49 10.19 719] 263

licievesnasnnnnssnnonsnass 109 22.82 12.83 5311 142
2icissnsnnanannisnsaanniss 77 14.33 2,74 7901 174

K T 44 11.06 .99 980| 240
lgiiiii!!ii!éj!ili!!!ii!!ii 7 9!59 i?l 1,219 246

Tétaliil!liégl!ijjjiil Bl 18-59 12144 : 13222 379

DA 20 31.55 19.09 776| 208
2t et renan e 26 17.68 3.66| 1,185 336
B e e eeranen e e 22 12.94 1.91] 1,428] 185
lhe e e eenvensnnnseenianeans 13 10.05 551 1,631 54

Tataléligiiiiééllliggl :;/.26 37-3? ?_8-8(3 832 394‘

.88 677] 231
34| 1,502 182
1,215 0
1,705 0

seeeser s casssaans 1 42.40
ceeserssarrrsecesaran e 3 19.40
: sene 1

i

]

Lon I e R o

12.01
.11.08

1

7 Excludes 10 special age- 72 beneficiaries.
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TABLE A~13.--Average internal rates of return, women, 1968 cohort

Rate of return Benefit amount
Age at retirement and Number _ _ N
accumulated lifetime of

earnings quartile cases Mean| Standard | Mean Standard

deviation deviation
Total...oovviiiiiiiill] 1/326 18.51 19.65 $938 | $381
L i i e, 1/111 28.93 30.95 622 | 146
Eliigiitiil!iI!i!il!!i!i!! 114 l4l57 2!55 917 252
3i!!i!Igl!i!!!l!i!!ii!il!i 77 12!!:3 2i31 l',227 340
é L] Qig!iigii-ii!ii!iigpi 24 9!52 IQO 1’569 zlé
Total.voveuisennnnnn.. 250 16.13 9.11 851 | 307
L e, 85 22.45 12,98 586 | 117
2 i e, 96 14,30 2,70 871 | 241
e i i e, 54 11,37 1.56 | 1,072 | 226
4i!lii?iliil» ®EE e aEs e 15 SEDT !74 1!439 149

Age 65
Total..i.voeivnunnnss. 52 18.94 | 12,39 1,347 | 415
15&;;5;:igigig:l;;-’gpi-'i-g 13 33-60 17-77 832 lg‘!’l!
ZQIZ!i,ii!‘i!i'!ii!i!liili!i!g 13 15!19 1148 -1.3228 235
géi!i!iililIil!i!iiitigi!i 19 13i96 2i75 1,624 255
b it i e, 7 10,37 .55 [ 1,772 91
Age 66 and over

Total.....oovvnnnnnn., 1/2¢4 42,45 29.63 947 | 425
S 1/13 66.61 73.67 | 646 | 47
et iie i ia e, ses 5 15.68 2.74 988 | 153
Jeiiiiiiae, treesaesans . 4 13.66 3.52 | 1,426 | 344
L sessireas . 2 9.94 .91 11,837 68

1/ Excludes nine special age-72 beneficiaries.
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TABLE A-1l4.--Average internal rates of

return, women,

1969 coliort

Rate of return Benefit amount
Age at retirement and Number S
accumulated lifetime of
earnings quartile cases Mean| Standard| Mean | Standard
deviation deviation
TOtALeesevnneneneneens| 17347 16.97 16.72 | $904 $961
livesasssesssocanansns . 1/116 26.31 26.34 586 131
2]1!!!!!!!! % 8 5 B R B & B F BSOS 106 14!05 2i71 851 259
Biiesesesscssonsnsnnnanans 96 11.29 1.61 1,167 262
&Iiiliijjiillllliiiiiili 29 9‘09 !57 1?459 240
Total.,..ovesas sesesens 262 15.38 9.93 8204 307
1- ® % & & ¥ & L] LN % % & % & % & & 90 Zliés 14!74 55; 111
2@!'! = ¥ & 8§ & B E B B S S B F BB 87 lBiAE 2;25 787 210
. 67 11.22 1.71 1,074 232
byseveennsass sisesssenssas 18 8.86 .51 1,351 191
Age 65
Total.eeeensasonncanss 64 15.63 10.13 1,260 337
D ; 11 29.40 18.19 769 207
2 it srsssnnnes T 17 16.71 3.15 1,187 260
K sesresans 25 11.54 1.45 1,362 158
b vssnsnnnncas essesssanans 11 9.47 .46 1,63% 209
.Age 66 and over
Totaleeoersnnsnnnannes 1/21 40.87 50,88 86l 412
) esssssssssnnans 1/15 52.02 56.81 619 38
2;1 & # & % % & 5 F ¥ 8 0% BB OEE AR E SRS - 2 17!13 259.7 1’311 48
c JRPR fsssersssannns . 4 10.94 44 1,543 277
fevssssssnssssssassssssans 0 0 0 d 0
;]°§iciudesrfive special age-72 beneficiaries. D
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TABLE A-15.~-Average internal rates

of

return, women,1970 cohort

Age at retirement and
accumulated lifetime
earnings quartile

Number
of
cases

Rate of return

Benefit amount

Mean

Standard
deviation

Standard
deviation

Mean

All ages

Total....

liililsIii;ii!iii:li!iiiél

2!“?,“!!‘!!iilii?l!iiiiiéi

Biﬂiiiiii?l!ii!iil!iiili!l

Age 62-64

Tatall,ijiliiiéiilliéii
ll!iili!iiliiliilllliiiiii
zjiniilﬂi!:i;!i-iii!iili!i
3iliii§!lﬂlliiiiininiiiiié

4ill§!§§l;!iiiiilliili!iii

Age 65

Ta;alliiiiiiiiilggjpii
lggilitiiéiiilillinliigiii
ggllll!liiliiil!liiiiiié!i
3!iliili-jii:ii;:iilii;élu
g‘---iijingnngiiiginliiigii

Age S§ and over

Tﬂtal;ééi::-gcincinnai
lijiii:inlliijiii-iglilili
ziﬂiiﬂiiliiiiﬂii.li!iiiiDV.
Blliiijlllii!iiiii:!iéiiﬂl

4!!§§ig!!'ii§ig-;nig;il-!!-

116

257

81
93
72
11

86

17
18
40
11

1/27

1/17
6
4
0

15.74

23.18
14.05
11.33

9.11

14.74

20.43
13.34
11,05

8,88

28.73

37.24

16.32

11.13
0

11.38

17.91
2.88
1.74

.36

$1,008 8411
163
301
336
287

604
95¢
1,284
1,657

867 316
70
187
286
183

579
851
1,138
1,423

394

225
301
259
136

442

144
274
428

1/ Excludes two special age-72 beneficlaries.
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TABLE A-16.-—Average internal rates of return, men, 1967 cohort

(sex~cohort specific earnings quartiles)

Rate of return
Age at retirement and Number

Benef

it amount

accumulated lifetime of
earnings quartile cases Mean | Standard
~ deviation

Mean

Standard

deviation

All Ages

Tgtal!i.iiiiliilililﬂi —llzgé 13i18 8517 $1’12'Z'

lliiiii‘iiiiii!!li!!iii!!.! =_é,/73 22!6]1 llgzg
Ziiiiiiiiiligilﬁ!’!!iiiiiiii ?4 12i87 Si?];

3i!!i.ii!ii.lii.iiiiii..!! 73 gilé iSD
4.... ‘o 74 8.18 .48

13.27] 8.64

3
o]
rr
o
I&_]\
L]
ot
o]
[

lisiinneeeiennsnnnannnnes 51 21.984 11.96
2ttt ettt asscensnnnnas 50 12.3¢ 3.01
K 44 8,75 .56
bisiciesitiiinecrinnsasnens 37 7.884 .37

Total..eaeavevannnnnss 97 11.97] 5.88
1i!liil.ii!!!!!.!!!!!.!!!i 13 22;73
29,-'!iio:gg-iiii-i-ig!!i!!; 20 léiA&
Béigigjiiio,lggi!!!golo!goi 27 9-75
4i,i-§ii;!ioapji:é-,!;;oooii 3? 8-47

LT+ o]
L] » - [l
LYS L T o
L N

Total.....coossusssnns /15 19.931 11,66

1/9 26.04| 11.48
ZjSiiiii!l!!iii.iii!!!!!i 4 llg,gé 1020

3§jiiiiiiillliij.iili!!!!xi 2 9-53 !55
4iii!!!Iiii!liiii!!!!!iiii D G i O

599
1,111
1,311
1,469

980

561

989
1,162
1,327

1,440

802
1,408
1,537
1,611

829

528
1,152
1,540

$402

209
287
250
171

341

168
224
198
129

308
297
228

115
38

406

135
104

1/ Excludes three special age-/2 beneficlaries.
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TABLE A-17.~-Average internal rates of return, men, 1968 cohort
(sex~cohort specific earnings quartiles)

) Rate of return Benefit amount
Age at retirement and Number o ) I B
accumulated lifetime of 1 R

earnings quartile cases Mean| Standard| Mean | Standard
deviation deviation

283 12.14 5.29 [$1,252 $406

71 17.91 6.88 748 224
71 12.97 2,56 1,207] 312
71 9.51 .85 I,ASﬁ 238
70 8.12 .56 1,601} 190

Age 62-64

TOtALle s s venvensasnsnss 176 12.52 5.85 | 1,085 351

litiiioavonnonnnnensnnnnns 56 17.60 7.37 697 172
2t iiii ittt anaaan 47 12.84 2.41 1,11 279
P 37 9.04 .79 1,282 163
beveninniinnnannsansiannns 36 7.78 <41 1,453 141

TOEAL. v eevenrnensonnns 93 10.86| 3.33 | 1,597 264

leviiencsnsoasossorannnnas 7 18.39 3.65 1,01y 216
2 ittt sttt a e 19 13.68 2.99 1,447 289
A 34 10.03 .61 1,647 142
Becernaiiiiiinienisnnnnnes 33 8.48 .46 1,757 77

Agw 66 and over

TOEAL s esrervnnnrennns 14 15.97]  6.17 | 1,051 384

11.39

liii:igiii!niigg;iiiigigjg

.58 87F 349
5 1,20¢ 231

Ziiv,i:!!!!l,!!ii!!iiiiii!iijﬂf

— O Lo

3i!li!ljiié!ii!!!!!!!!i!!ii K
4;§§-iigli§--iigii-g:-ii-- 8;52 1374, D

58

68




TABLE A-18.--Average internal rates of return, men, 1969 cohort
(sex~cohort specific earnings quartiles) )

7 Rate of return Benefit amount
Age at retirement and Number o e )
‘accumulated lifetime . of - B

- earnings quartile cases Mean| Standard | Mean | Standard

deviation deviation

All ages
Total.sesssonansansnnns ;jBEB 10.95 4,80 51,242 5403

O P I V231 17.03 5.79 730 - 220
2eietesceetanannraaransnns 81 10.72 1.72 1,22 320

. 81 8.48 .77 1,447 228
bovsiiiiiiiainiananninnnns 80 7.51 47 1,564 188

Age 62-64
Total...vsvuneesssanss| 198 10.99|  4.46 | 1,104 352

59 16.23|  4.51 704 202
2 i, 52 10.44) 1,76 | 1,127 296
. FR 45 8.21 .63 | 1,303 182
buvuveniinieiniinnnennen, 42 7.28 41 | 1,414 129

[
~J

Total...ovvvnenrensnss 109 10.1 4.04 1,510 332

42 7.01 85q 289

—

e o RN |

:{ 1!!!!!illi!!!iil!ii!ji!iii 14
S Vzgiirpkl'iiiirp”}ii»i!@Dl!!iliii ) 25
.-v.3‘ ‘vi ;villi!Iiii!l!!!iiii!!! 35

éiiii!llliiii!!il!!l!i'!!D! 35

=t

.84 .81 | 1,631 132
.78 39 [ 1,730 44

Total.covoinnnnnnnnnes 1/16 15.70 9.37 1,143 514

leseerevosntsssonarsnsnnas 1/ 8 22.25 9.31 718 157
4 10.65 1.20 1,428 454
1 8.00 aQ 1,500 0
3 7.52 +32 1,792 25

3ii!ililij!iii!llliii!!lii

éiiiililll!iii!iiilliiii!!

1/ Excludes one special age-72 beneficiary.

32| 1.60 | 1,400 264



TABLE A-19,—-Average internal rates of return, men, 1970 cohort

Rate of return Benefit amount
Age at retirement and Number -
accumulated lifetime of

earnings quartile cases Mean| Standard | Mean | Standard
- deviation deviation

Tataliiiliiiiiiiiiiili 325 10i61 AiSD $1’350 $454
liii-i;;ng!!;g-éi-gaééiigi 82 15;83 5i52 747 190
Zisiasssarsstasesasansnsns 81 10.40 1.33 1,274 342
3§iiig§g!giéiiiiiiiiiiiiin 81 S;Sg 061 1’663 222
byveosrsssssensnssassansans 81 7.55 .49 1,723 226

Total.eeisorsssnnsnnas 202 10.70 4,11 1,177 407

| T 63 14.87 4.83 7201 157
2evenesasssnrescnsanrsrane 60 10.193 . 1.30 1,166 278
T 36 8.37 .64 1,522 192
by veeressnsrsiessasnssaan 43 7.25 .43 1,575 203

= -7 T 116 10.14 4,14 1,646f 396

T 16 18.00{ 6.58 | -..843] 269
e 2 e nen e e nedananenenenees o - 20 11.04] 1.29 | 1,577 330
S B et renrnanrnsnsnsnsaenons 43 8.72 .50 | 1,768] 176
o le e eeresennosnesnnessnenns 37 7.90 .30 | 1,889 96

3
=]
rt
o
[t
-
"
et
L
e
~J
[
O
o)
O

1,425) 613

24,34  3.10 793 229
9.94| 0 1,713 0

zlii}jiil!!llilillil!iiii!

i o B ]

Biill!ii;illigggg.gggili;é 9.69 920 1;955 44
4-;-1; BEF BB OE S E SRR E R 7172 0 l3974 O
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TABLE A~20,--Average internal rates of return, women, 1967 cohort
- (sex-cohort specific earnings quartiles)

= : Rate of return Benefit amount

Age at retirement and Number e —
accumulated lifetime of - o
earnings quartile cases Mean | Standard | Mean | Standard
deviation deviation

All ages

S Totalisevesreraanaaaaa 1/344 19.25 13.97 $846  $370
Liveeranssnennnsnnnanaaass) 1/ 86 32.59 22.04 527 150
, Cerees 86 - 18.70 4.76 718 240

e, 86 14.54 2.84 924 317
4-!!iiiiij!g-!!-!‘§i!'!'-- 86 llﬁl? 1!43 13214 331

Total..ouvseorennnsenns 237 17.49 10.19 719 263

ll-ilﬁ!i!!iiiiiiiiiiililii 59 26598 15!88 N 473 84
2iieeneensananasstsansanns 66 17.81 4.06 649 191

3iigii§!iiil--gg!!,I!ill!'l 61 13?50 1‘84 786 172
bevivivaniennnseinarraanss 51 10.86 1.08 1,013 252

Total...oeeviennnnnnas 81 18.59 12.44 | 1,222 379

ressseseusrasnssseaesianna 8 45.26 23.62 676 172
: —_— . “s 17 7| 21.62}, 6.16 903 231

sesEseeasssatrsersseraEn s 23 - 17.07 .- 3,43 | .1,233)... 346
L 33 11.62 1.79 | 1,510 174

Age 66 and over

Totalesuueensussnraaas 1/26 37.37 28.80 832 394

44.68]  30.56 636 201
21.91 2.87 | 1,194 221

I it
. .
. .
.
.
L I
- .
- .
-
P
.
.
.
. .
.
.
. e
.« .
. .
- .
. w
.
Ji=
Mo,
et
[ e O Y ]

deiisiscrisrancnnnns sassees 16.93 1.00 | 1,529 249
4:‘ - @ % E 8 & 8 8 F 3 @ B @ @ & &5 6B * 11.55 .65 1’46@ 347

EJ'Ekélu&és 10 special age-72 beneficlaries.
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' TABLE A-2].--~Average internal rates of return, women, 1968 cohort

w

Rate of return enefit amount
Age at retirement and Number , -~
acetmulated lifetime of 1
--earnings quartile cases Mean | Standard | Mean | Standard
deviation deviation

[
WO
-

b=l
[%]

Tétaliiiii!iiiiiiiiiii i/:’lzs 18-51 3“ $938 $381
lc!iii;;;!!!!i!:;g----:-i! 1/ 82 33;03 35-06 586 101
-‘2‘!-;iit!ii!!!!li!@iiiiiiiil - 81 16-08 3-55 786 192
K 82 13.84 2.45 |1,040 344
Giviarnnsesenissnssansssns 81 10.98 1.74 11,341 309

TOtale s curvennnnnnnsns 250 16.13 9.11 851 307
j_-!i,iii ® @ @ % @ # ¢ § & § 3 % & F X & & F & & ED 25!03 14!62 550 73
gliiii!iiiiii!!! IIIIIIII -Il 68 15!57 N , ) g 740 155
3! & 5 & % » % % % 5 & & & & B B @ 6 ¥ 6 B B N B B 67 13i30 ,,“;\,' ) 944 269
é! & B 8 % & @4 % 5 4 & % # & & ¥ N & B AW S 55 lDiSS 1iéD'E,: l!EOS 228

Tgtal!!!!!!!ili!iiiiii 52 18!94 12;39 1‘347 415

D 9 37.89| 19.83 | 738] 142
e eenraararaens 10 19.53 5.26 |1,050| 103
AR RS T 16,274 --1.69-{1,512{- 282 . -
by eerrenensrasnenerannnes 21 12.08 2.13 |1,656] 235

Age 66 and over

Tatall!!!‘!!iil!!!!!!!i 1/2& 42!45 59!63 947 425

| D I VA K 66.61| 73.67 | 646 47
2 3 16.16 3.63 | 967] 195

. e 3 16.21 2,36 |1,293] 480
Byt enennnneerearenriaras 5 11.17 1.54 |1,507{ 351
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- TABLE AFEE-EEA?EfagE internal rates of return, women 1969 ecohort
(sex-cohort specific earnings quartiles)

Rate of return Benefit amount
Age at retirement and Number _ _ _ _

accumulated lifetime of ) - ) ) )
earnings quartile ‘ cases Mean | Standard | Mean | Standard
deviation deviation

All ages
TOtalessvssreeennnnnns] 1/347 16.97 ] 16.72 $904  $361

B T B T - 1 29.41) 29.70 552 84
2 ieetnnraranernrennarnaas 87 15.47| 3.59 761 210
et tetneaneossscssnrencnes 87 12,88 2,23 1,022 303
beviinnnnns ceeeaenns 86 10.05| 1.12 1,284 280

Igtalgl!il!lli!!!liii,i 262 15i38 9-93 820 307

liciisnrensnsrennnnsnennes 64 23.731 16.85 520 57
. 75 14.95] 3.29 713 163
K 70 12,43 1.95 945 275
bevvanssaransnsensansnnnns "~ 53 9.82) 1.14 1,168 .. 245

TOLtAlesueseernnnnasnns 64 15.63] 10.13 1,260 337

] ceiesssnes cess : 682 125
2i,ii!!i,ij!!lliiiijii!lliii l,l_ 15!64

T R i e 16 14,70

(o RV e e
Lol 2 RS )

,,,,, | 1,338 196
: 4-!liiiiggiiiiiggg!!eiiiig 29 IDiBS ,V 1;450 228

et M"»-J‘,: o ]

Total.ivvuavennnsannss| 1f21 40.87| 50.88 861 412

| D 1/15 52.02| 56.81 619 38
N B 19.23] - 0 1,277 0
T 1 15.03| 0 1,344 0
beteiieeentaneenennsennsns 4 10.94| .44 1,543 277

I/ Excludes fivérspeciéi'ége¥f§'Eéneficiafiesi
#

63

73

1,040 233 .



TABLE3Aﬁ23.s!Avarage'ingerﬁal rates of return, women, 1970 cohort .
(sex~cohort specific earnings quartiles) -

Age at retirement and
accumulated lifetime
" earnings quartile

Number
of
cases

Rate of return

Benefit amount

Standard
deviation

Mean

T
Standard
deviation

Mean

1!! ® ¥ !; L] # & & A & & F & 8
2;;- [ l"i FY 3 2w &8 8
3!!!§ lllll & &5 & 5 & & ¥ 5B W £
4!! 4 & E & & & & & L] ig!ili.ﬂ
Age ngﬁé
Total tessessnsses
) ssesas sasssssas .
zii llllll & & A ¥ & ¥ &  §F & & 8 & & & & %
3!! & = 5 2 & 8 52 85 & & & B 5 D ¥ & B &
éiilgﬂliii!!!!iilill L]
Age 65
Total....... ssessnasas
li!,léiill - & 8 3§ & § - & &
"’"21'- * % s @ 1] I EEEEEEERENE]
3!! 5 ¥ # 8 % & ¥ 2 8 86 % & % # &
dyiisncns csssss csasssssas

Age 66 and over

Tﬁtalgg;a--;;g;;a-—--a

2- il:l !:lgggqgiiii,; ;
Sii!ii 5 8 8 8 23 s aa - *
4;, R * * L IR N A

1/370

1/ 93
92
93
92

257

66
72
68
51

86

13

- 14
21
38

1/27

1/14
6
4
3

15.74 11.38
24.84
15,07
12.79
10.20

19.44
3.62
1.94
1.16

14,740 7.18
10.80
2.37
1.54
1.08

21.85
14.03
12.21

9.93

14.65| 5.52
6.33
. .5.01
2.10
1.17

21.69
219.81.
14,22
10.58

28,73 32.29
41.10
3,50
li&o
1.33

41.83
16.50
15.26
9,98 |

$1,009 $411
611
854
1,167
1,382

127
252
372
334

867 316 .
47
182
275
263

556
769
1,019
1,207

1,400 394
166

188
295
282

790
1,178
1,527
1,621

1,028 442

708
1,119
1,787
1,326

138
327
261
150

;/‘Eiglﬁdesfﬁwc épééialrag§;72 beneficlaries.
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Chart 2.--Effect of age at entry
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